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INTRODUCTION 
Recent scientific accomplishments in earth-space relationships 
emphasize the need for greater skill and facility in using maps. To 
understand today 1 s world, one must be proficient and skillful -in read-
ing and interpreting maps. 
The task of initiating map skills instruction has usually been 
delegated to the social studies program of the elementary school. The 
initial phases of the basic instructional program must be carefully 
planned to involve the realm of the child 1 s interests and experiences. 
The ability to read maps correctly and to get information from them is 
a developmental process which must be progressively improved and refined 
throughout life. Findings reveal the inadequacy of pupils at every 
level to apply basic knowledges in these skills. Educators have ex-
pressed disappointment concerning the apparent lack of mastery of map 
skills. 
There is evidence that increased achievement in skills subjects 
is possible when special services, intensive practice in areas of weak-
ness, and small groups, paired study, and team learning techniques are 
provided. 
The purpose of this study was to develop and evaluate a planned 
program in social studies to teach basic map skills in the fourth grade 
with children working alone, in pairs, or in teams of three. 
-1-
CHAPTER I 
REVIEW OF RESEARCH 
Map SkilLs in the Social Studies Program 
The ability to read a map is merely a means toward an end. The 
ultimate objective is a more thorough knowledge of the world we live 
' in--wit:h an appreciation of it.s people and an understanding of their 
mode of living. Now more than ever, with the changing technology of 
our era and the challenges of today's society, every possible avenue 
must be explored to develop a wholesome attitude toward the area in the 
school curriculum known as the social studies. 
"Social studies" was defined in 1916 by the Committee on Social 
Studies of the Commission on the Reorganization of Secondary Education 
of the National Education Association. The Committee defined the social 
studies as "those whose subject matter relates directly to the organiza-
tion and development of human society, and to man as a me~ber of social 
1 groups." 
Jarolimek states: 
. 'Social studies' is an inclusive but highly specifi\:: term 
applied to that area of the elementary school curriculum which 
has a primary responsibility for assisting the child develop 
skill in and understanding of human relationships. The social 
studies deal with the study of man and his relationship with 
other men and with his environment.2 
I 1united States Bureau of Education, ~T~h~e~S~o~c~ia==l~S~t~u~d~~~·e~s~=i~n~S~e~c~o~n~d=-­
arv Education, Bulletin, 1916, No. 28 (Washington, D. C.: 9overnment 
Printing Office, 1928), p. 1. i 
2 John Jarolimek, So.cial Studies in Elementary Education (New 
York: The Macmillan Company, 1959), p. 3. 1 
-2-
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Michaelis agrees that "the social studies are concerned with people 
and their interaction with their social and physical environment; they 
1 
deal with human relationships." 
The importance of a sound program of social studies in the ele-
mentary school program is recognized by Preston: 
The role of the social studies in elementary educa~ion is to 
aid the child, from kindergarten or first grade through sixth 
grade, to understand the concepts that describe and e~plain 
human society and to develop the insights and skills required 
by democratic citizenship.2 
According to Moffatt and Howell, 
·The social studies are those subjects selected for 'study from 
.the social sciences. Generally speaking, this field includes 
history, g.eography, civics and current affairs. In the course 
.of pupil experiences, this list may also include some 'sociology, 
political science, economics, and anthropology. Thes~ areas of 
study are so interrelated that their combination appeals to the 
interests of boys and girls and provides rich sources for ex-
ploration. Instruction in the social studies offers an oppor-
fltunity for the child to acquire knowledge, skills, interests, 
~attitudes, a sense of responsibility, and self-motivation as a 
' basis for social competence.3 
1 John U. Michaelis, Social Studies for Children in 'a Democracy 
(Englewood Cliffs, New Jersey: Prentice-Hall, Inc., '1956), p. 2. 
I 
I 
2Ralph C. Pres•ton, "The Role of Social Studies in E,lementary 
Education," Social Studies in the Elementary Grades, Fifty1-sixth Year-
book of the National Society for the Study of Education, Part II 
(Chicago: University of Chicago Press, 1957), p. 4. 1 
i 3Maurice P. Moffatt and Hazel W. Howell, Elementary: Social 
Studies Instruction (New York: Longmans, Green and Company!, 1952), 
I p. 10. 1 
i 
4 
1 2 3 Heffernan, Blough, and Rugg assign to the social studies pro-
gram the responsibility of helping youngsters to become acquainted with 
the world and its people. 
Haefner states: 
One of the most valuable contributions the teacher can make 
to the education of youth is the development of a wide range 
of skills that will be invaluable to them as they enter adult 
citizenship .... It is the responsibility of every social 
studies teacher and school administrator to do everything pos-
sible to incorporate the development of these skills into 
their teaching and school program.4 
Attitudes, appreciations, and understandings are implemented 
and reinforced only through the development of concrete skills . 
. . . social studies helps further many skills, including 
those for which it carries major responsibility. Problem 
solving, including the ability to locate, organize, and use 
pertinent data, skill in participating as a group member, 
interpreting maps, globes and graphic materials, and inter-
preting time and chronology are some of these.5 
1Helen Heffernan, "Social Studies in Relation to the Total Ele-
mentary School Program,'' Social Studies in the Elementary School, 
Fifty-sixth Yearbook of the National Society for the Study of Education, 
Part II (Chicago: University of Chicago Press, 1957), p. 120. 
2Glen 0. Blough, "Science and Social Studies in the Elementary 
School," Twenty-seventh Yearbook of the National Council for the 
Social Studies (Washington, D. C., 1957), p. 189. 
3Harold Rugg, "Do the Social Studies Prepare Pupils Adequately 
for Life Activi ties?" The Social Studies in the Elementary and Second-
ary School, Twenty-second Yearbook of the National Society for the 
Study of Education, Part II (Bloomington, Illinois: Public School Pub-
lishing Company, 1923), p. 2. 
4John H. Haefner, "Skills in Social Studies," Twenty-fourth 
Yearbook of the National Council for the Social Studies (Washington, 
D. C., 1954), Preface. 
5Edith P. Merritt, Working with Children in Social Studies (San 
Francisco: Wadsworth Publishing Company, Inc., 1961), pp. 43-44. 
5 
The abi l ity to read a map correctly and to get inf9rmation from 
it is considered one of the basic study skills. Within a planned 
social studies program, readiness and instruction in map reading should 
provide lear'ning goals of geographic relationships which eventually 
lead to the knowledges and appreciations of man and his universe. 
Map reading is merely the first step toward understanding the 
map itself. Continuous developmental exercises provide t~e basic 
knowledges and insights which lead to a geographic viewpoint in visual-
izing the world as a whole. 
Scarfe writes: 
A study of the world which does not attempt to associate 
facts of the environment with facts of human activity and there-
by come up with good ideas on how the world's resources may be 
better used and human understanding the world over more appropri-
ately fostered, cannot be called geography. Geography is designed 
to develop goodwill and international understanding. It is not 
designed to crowd the mind with a compendium of information about 
capes and bays, or capitals and products, or cities and factories 
of the world. No geography worthy of the name can get on without 
the essential details and facts of the world, but it can never 
become geographical education until a child thinks through these 
facts for himself by active experimental methods and arrives at 
ideas and impressions which will modify his future outlook and 
behavior for the good. The essential geographic educational 
proc.ess, therefore, is the thinking process or the improvement 
of the intellectual power of the mind to make finer juagments, 
wiser discriminations and more humane directions.l 
Hatcher agrees: 
Our nation needs an informed citizenry trained for intelligent 
participation in global affairs. It is essential that our cit-
izens be able to read and to use effectively various typescof 
maps and globes. An increasing amount and variety of information 
is shown on maps. Unless these tools are understood, advocates 
I 
I 
1Neville V. Scarfe, "Geography Across the CurriculJn," 
of Geography (March, 1959), 58 ~.3-:'-lll-121. 
Journal 
of conflic t ing ideologies will be able to use them to distort 
truth and to present their concepts in a convincing manner.l 
Moffatt states: 
Maps are the most effective sources for some types of in-
formation and are essential for correct geographic interpre-
' tation. Their use should be so much a part of all social 
studies instruction that pupils, through constant reference, 
become thoroughly familiar with them.2 
Jarolimek delegates the importance of these specifics to the 
social studies program: 
Social studies has a special responsibility to teach 
youngsters the skills of reading and interpreting globes and 
maps. While this has been one of the purposes of social 
studies instruction for many years, the need for skill in the 
use of these tools has taken on additional importance ' in 
modern times because of the course of world events.3 
6 
Moffatt elaborates on the value of the map as an essential part 
of the social studies program: 
I 
Maps are an indispensable part of all social studies in-
struction .... There is scarcely a topic discussed in the 
social studies class that cannot be made more realistic and 
meaningful through the use of an appropriate map.4 
Lee and Lee feel that the goals of the social studies program 
can be partially realized through a dynamic program in map skills in-
struction: 
Maps serve many valuable purposes in helping pupils to 
understand a number of phenomena in their relation to social 
1Helene Hatcher, "Teaching of Maps and Globes for Better World 
Understanding," School Science and Mathematics (June, 1951), 51:447. 
2Maurice P. Moffatt, Social Studies Instruction (New York: 
Prentice-Hall, Inc., 1950), p. 213. I 
3Jarolimek, op. cit., p. 166. 
4Moffatt, op. cit., p. 215. 
studies .... Investigations have shown that map reading is 
usually poorly taught, but that when it is well taught the child 
can come to understand how to read and use maps with meaning and 
facility .1 
The reason for this is reported by Morse: 
Intelligent map reading tends to develop intelligent diagnosis 
of human and world relationships. Incidental or non-directive 
7 
map teaching is not sufficient for all of the vicario~s travel 
encountered in the social . studies. Since the cartographer's 
language introduces a new symbolic connnunication, a mental picture 
beh~nd each feature on the map becomes a necessary step to under-
standing. The ability to read types of specific info~tion from 
maps and globes needs to be developed gradually and in systematic 
progression as early as possible.2 
Davis has discussed the many values to be achieved lthrough pro-
I 
ficiency in map skills accomplishment. She regards the map as the most 
I 
abstract of the visual aids, yet feels that" ... there are lasting 
rewards in pleasure and profit for those who can interpret maps, but 
I 
much effort is needed before a pupil can look at a map and visualize 
an area inhabited by flesh and blood people." 3 
Chase regards the meaningful interpretations of ma~s as the pri-
mary goal in map skills instruction: 
Skill in locating information desired in a map is ~ot 
enough--the information must have meaning·. . . . Exercise 
in map .study makes little contribution to the building of 
1J. Murray Lee and Dorris May Lee, The Child and Hi s Curriculum 
(New York: D. AppLeton-Century Company, 1950), p. 278. 
2Kathryn Morse, "A Systematic Progression of Social Studies 
Skills for the Interpretation of Maps and Globes in Grade :Four" (unpub-
lished Master's thesis, Boston University, Boston, 1956). 1 
3Hazel Davis, "What Can Elementary School Pupils LJ arn From 
Maps?" Social Education (November, 1948), 12:317. 
meanings in the pupil unless they bear some relation to a 
real problem.l 
Kohn writes: 
8 
To use maps effectively as instructional aids in the social 
studies, it is necessary to discover how maps perform their five-
fold function. This requires an understanding of direction, dis-
tance, andthe use of conventional symbols. It also requires the 
development of an ability to use these concepts in ga~nLng ideas 
about the ecological and spatial association of people and places. 
He lists the fivefold function of maps: 
11 
I 
1. They show the location and arrangement of things, both 
cultural and natural, on the face of the earth. 
2. They are a means of expressing the associations which man 
has established with the land. 
3. They are a means of plotting phenomena so that their inter-
spatial relationships may be recognized readily. 
4. They enable the reader to grasp all the essential traits 
of a r egion. 
5. They serve. as a source of ideas concerning the social, polit-
ical and economic effects of the distribution o~ phenomena.2 
Renner ~egards the map as a precision instrument which will 
give information only to those who can interpret the arbitrarily 
assigned meanings. 113 
Lobeck contends that map reading and map interpretation have 
separate functions in the developmental process toward proficiency with 
map skills: 
lw. Linwood Chase, Wartime Social Studies in the Elementary 
School, National Council for the Social Studies, Curriculum Series, 
No. 3 (Washington, D. C.: 1943), pp. 45-46. 
2clyde F. Kohn, ''Maps as Instructional Aids in the Social Studies," 
Audio-Visual Materials and Methods in Social .Studies, Eighteenth Year-
book of the National Council for the Social Studies, William H. Hartley, 
editor (Washington, D. C.: National Council for the Social Studies, 1947), 
p. 123. 
3George T. Renner, "The Use of Maps in Teaching," Toward Better 
Understanding and Use of Maps, Globes, and Charts (Chicago: Denoyer-
Geppert Company, 1955). I 
Map reading is what all of us do when we want to find out 
where a place is on the map, or the distance between places, 
or their relative positions, or any other simple geographic 
fact ... . But map interpretation is much more than all this. 
Map interpretation is like the process of reading between the 
lines of a story whereby the reader draws certain inferences 
and conclusions which the author did not specifically make. 1 
Schenck writes: 
Every individual should have the ability to interpret maps 
and understand the information revealed on maps. There are 
many types of information that can very clearly be shown on 
or read from maps. The ability to read the specific types of 
information from maps should be developed as early as possible 
in a simple and gradual process.2 
9 
The development of map skills requires carefully planned teach-
ing and thorough adaptation in order to achieve success within the 
social studies curriculum. Maps are important and demand analytical 
progression in the planned program. Yet the obvious need 'for instruc-
tion in map skills is often minimized. 
Renner believes: 
The map is by far the most important of all the major visual 
instruments in education, much more important than sound film. 
It holds this rank because of its priority value in cqncept 
building, and because of its variety of uses. Nevertheless, it 
is the most neglected of all the so-called visual aids:.3 
According to Kohn, 
Maps are not 'pictures' of a portion of the earth's surface, 
but 'symbolic representations.' To read maps intelligently one 
1Armin K. Lobeck, Things Maps Don't Tell Us (New York: The Mac-
millan Company, 1956), p. x. 
I 2Margaret E. Schenck, "Evaluation Exercises to Deve1lop Skills 
I in Map Interpretation'' (unpublished Master's thesis, Bostor University, 
Boston, 1952). 
3George T. Renner, "The Map as an Educational Instrrment," 
Social Education (November, 1940), 4:447. 
must learn to translate these symbols into realities. Each 
new symbol must be carefully introduced and the difficulty of 
the map should be gradually increased as the children ! s abil-
ity to read map symbols increases. . Children need to 
learn how to read maps before they can read maps to l~arn.l 
Dallolio elaborates: 
If we are to put greater emphasis on geographic content, 
we cannot overlook the difficulties that children have in 
reading geography. Learning to read effectively geographic 
content is a difficult, complicated and long-enduring task.2 
Wesley writes: 
The universal use of maps in books, magazines, new~papers, 
advertisements, and in various other situations demonstrates 
the desirability of learning to utilize them effectively. The 
teacher of the social studies should assume that the full im-
port of maps has not been grasped by the students of any grade 
leve1.3 
10 
Whittemore stresses the need for a thorough program in map in-
terpretation. She contends: 
The use of maps in the school program has two major ob-
jectives: (a) training in map reading and (b) the use of maps 
as sources of information. Most map experiences contribute to 
both ends. 
A number of geographers have examined the difficulties shown 
by students in map reading. Others have studied the steps and 
procedures by which map skills can be developed. In their con-
clusions, all emphasize the need for careful training 'in map in-
terpretation. They agree that experiences in the use of maps 
should not be left to chance, but carefully planned.4 
1Kohn, op. cit., p. 127. 
2Helen Carey Dallolio, "Trends in Geographic Content Re-emphasizes 
Difficulties in Reading," Journal of Geography (March, 1959), 58:144. 
3Edgar Bruce Wesley, Teaching Social Studies in High Schools 
(Boston: D. C. Heath and Company, 1950), p. 370. 
4Katheryne T. Whittemore, ''Maps, 11 Geographic Approa~ches to Social 
Education, Nineteenth Yearbook of the National Council for; the Social 
Studies, ed. Clyde F. Kahn (Washington, D. C.: National Co.uncil for the 
Social Studies, 1948), pp. 118-119. 
11 
Whipple has found that 11 ••• emphasis should be piaced on 
geographic comprehension instead of on the accumulation of facts about' 
1 
each and every area of the world." In continuing, she cautions: 
Teachers should be given help in defining the outcomes for 
which they are working such as the specific concepts and 
skills, and also in determining the experiences that the child 
requires before he can attain these outcomes. Teachers will 
then be in a position to make geography an interesting, excit-
ing part of the social studies program.2 
The development of concepts requires an understanding of their 
formulation and their role in the social studies program. 
ways. 
Development of Concepts 
Concepts in the social studies have been defined irl numerous 
A concept has been described as an abstraction, 3 a iclass or a 
4 group of objects which have certain qualities in common, a group of 
5 I 
meanings put together under one label, and a generalization about re-
1Gertrude Whipple, "Geography in the Elementary Social Studies 
Program: Concepts, Generalizations, and Skills to Be Devel:oped," New 
Viewpoints in Geography, ed. Preston E. James, Twenty-ninth Yearbook of 
the National Council for the Social Studies (Washington, D. C.: National 
Education Association, 1959), p. 143. 
2Ibid. 
3Merritt, op. cit., p. 37. 
4william A. Brownell and Gordon Hendrickson, "How Children Learn 
Information, Concepts and Generalizations," Learning and Instruction, 
ed. Nelson B. Henry, Forty-ninth Yearbook of the National Society for 
the Study of Education, Part I (Chicago: The University of _Chicago Press, 
195o), p. 1o6. I 
5Ralph H. Ojemann, "Social Studies in the Light of ~owledge 
About Children," Social Studies in the Elementary School, ed. Nelson B. 
Henry, Fifty-sixth Yearbook of the National Society for th~ Study of 
Education, Part II (Chicago: The University of Chicago Pre~s, 1957), 
p. 88. I 
I 
1 lated data. 
12 
Concepts are developed by the child early in life. 1 As experi-
' 
ences are built up, concepts are enlarged. The .child enters school 
with many concepts. As he proceeds through the learning yycle, concepts 
are implemented to various degrees of meaningfulness. 
Russell regards concepts as meanings which emerge from precepts, 
images, and memories. He contends that a person is not born with con-
' 2 cepts, but develops them through additional meanings in his experience. 
Whipple states: I 
I 
Concepts develop from concrete to abstract as the learner 
draws from his experiences a general idea apart from the par-
ticulars he has noted. No one can give the learner a concept. 
He must build it out of his own experiences. The process is a 
gradual one that usually takes place over a period of 1 years, 
I 
as the child has experiences which contribute to grow~h in 
meaning .. . . Building up the child's background of experience 
is of tremendous importance.3 
Davis feels that "guiding children in the developm~nt of concepts 
is a major function of the teacher .... Concepts may be viewed as hav-
ing dimensions ; that i .s, they change and, as they develop subtleties, 
4 
complexities, and differentiations of meaning occur. 
Jarolimek says, "Concepts which may be related to concrete tteal-
1David H. Russell, Children's Thinking (New York: Ginn and 
Company, 1956), p. 68. 
2Ibid., p. 117. 
3whipple, op. cit., pp. 113-114. I i 
~Ozro Luke Davis, Jr., 
in the Development of Certain 
Doctoral dissertation, George 
Tennessee, 1958), pp. 4-5 . . 
I 
"Learning About Time Zones: 'An Experiment 
Time and Space Concepts" (unpublished 
Peabody College for Teachers, Nashville, 
13 
ity are more easily understood by young children than are those which 
. 1 
are wholly abstract." 
Development of concepts cannot be ascribed to a specific time 
or place. The degree to which a concept achieves meaningfulness depends 
upon the accumulation of previous experiences and learnings. 
Davis writes, "Concepts are learned in relation to all of one's 
experiences. A child, by his normal developmental processes, amasses 
I 
2 
a great number of concepts." 
According to Burton, "Some concepts are learned principally as 
a result of out of school life, whereas others have been shown to re-
sult primarily from classroom experiences."3 
I Research by Davis purports one theory that concept development 
is a process of moving from one stage or level to another in a hierar-
chal pattern; however, some studies indicate that growth is less sharply 
differentiated and progresses continuously, gradually, and cumulatively. 4 
Harrison5 and Hurloek6 contend that concepts do not remain as 
1Jarolimek, op. cit., p. 54. 
2D · i s av~s, op. ct., p .. 
3William H. Burton, et al., Children's Civic Information, 1924-
1935, Southern California Education Monographs, No. 7 (Los Angeles, 
The University of Southern California Press, 1936), p. 13. 
4o . . 7 av~s, op. c~t., p .• 
~. Lucile Harrison, "The Nature and Development of Concepts of 
Time Among Young Children," Elementary School Journal (Mar1ch, 1934), 
34:7:507-514. 
6Elizabeth B. Hurlock, Child Development (New York: , McGraw-Hill 
Book Company, Inc., 1956), p . 374. 
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separate entities. Growth in one concept may directly depend upon the 
I 
development of other concepts. The accumulation of knowl~dge may en-
rich one concept and may help in the learning of others. ' 
Davis states: 
I 
Accumulation of meaningful experiences, accompanied by in-
creasing age is the most important factor in concept development. 
The quantity and quality of concepts held by a person ' is more 
directly related to the experiences he has had than to his in-
tellectual capacity.! 
Vinacke also asserts that the principal reason for differences 
in concepts held by children is the variation in their experiences. 2 
Thus, on various studies of concepts it becomes apparent that 
there is a wide range of categories of meanings held by the subjects, 
from maximum skills of interpretation to a level of compl~te misconception. 
Davis reports: 
Concepts have been shown to develop along a continuum of 
meaningfulness from simple to complex, from concrete to abstract, . 
from variable to stable, from inconsistent to more accurate and 
consistent. 
Guiding the development of children's concepts is not a simple 
affair, for the process of concept development is not simple. 
Concepts are complex relationships of meanings, but their develop-
ment is a normal part of growth. Concepts develop continuously, 
gradually, and cumulatively, and their mastery depends upon the 
needs, interests, and maturity of the learner. 
Concepts cannot be given to a person. One must build them for 
himself out of his own experiences and this process takes time.3 
Whipple considers the meaningful approach to social studies as 
the basis for proper concept development. "Concept formation is dis-
1Davis, op. cit., p. 9. 
2w. E. Vinacke, 11Concept Formation in Children of 
Education (May, 1954), 74:527-534. 
3Davis, op. cit., p. 9. 
I 
I 
I 
I 
I 
School Age,n 
i 
I 
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tinctly different from mere fact learning. A child may r~port facts 
I 
accurately after reading a textbook and yet have no grasp lof the con-
I 
. 1 
cepts implied." 
• • I Davis asserts that "the basic process in acqu1.r1.ng concepts, 
thus, can be seen to ·involve differentiation and synthesi$. To clarify 
a concept, the learner may use inductive, deductive, and often creative 
I 
2 
thought." 
James regards the role of teaching today 1 s social ytudies as an 
unlimited oppor tunity to enrich and extend the deveLopment of concepts 
by returning " t he hard core of geography to the social studies . . . 
not 
as 
an 
geography as a list of things contained in an area, but geography 
I 
I 
the analysis of the meaning of place and position on the earth, as 
analysis of the significance of the real associations ~f things. "3 
According to Davis, 
For effective school learning, planned, systematic instruc-
tion must be employed. Instruction in the social studies re-
lating to important concepts and knowledge cannot be left to 
chance. Misconceptions can rarely be ascribed. to abs~nce of 
meaning, but rather to incomplete and inaccurate mean~ngs. 
Maturation of the learner is not sufficient to guarantee ade-
quate concept development. Thus, planned instruction : is needed. 
Social studies theory which has advocated deferment of certain 
I 
concepts, such as those of time and space, has been justified 
on the basis of what is known about the slow maturation of chil-
dren's concepts and the misconceptions found in children's 
thinking. Such theory has seldom been bolstered by d~ta from 
experimental studies . 4 
lwhipple, op. cit., p. 114. 2D . av1.s, op. cit '., p. 10 .. 
3Preston E. James, "The ·Hard Core of Geography," 
in Geography, op. cit., pp. 8-9. 
I New Viewpoints 
4Davis, op. cit., pp. 83-84. 
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Concepts are often broad in scope and demand repeated practice 
I 
for relating acquired knowledge to skills. Whereas conce~ts are con-
I 
tinually being implemented by many forces, the developmen~ of a skill 
must come step by step. Specific map skills have been re~ommended for 
i 
certain grade levels. 
Grade Placement of Map Skills 
i 
I 
I 
i 
I 
The definite placement of map skills within the sodial studies 
program cannot be convincingly assigned to a particular gx;ade level. 
! 
However, recommendations as to grade placement of map ski ~ ls are gen-
! 
erally prescribed. An analysis of this situation would indicate that 
! 
the introduction of certain skills at specific grade 
ways practical since map instruction has not been in 
leve ~s is not al-
l 
I 
keeping with the 
tenets of child psychology. There has been little regard ;for readiness 
I 
in map skills instruction. Children are often expected toi delve into 
I 
the complexities of map reading and interpretation as sood as they 
I 
reach the intermediate grades. This may be due to the inability of 
I 
some teachers to institute a comprehensive readiness program, or to 
I 
I 
the fact that children ordinarily receive their first social studies 
I 
textbook in the fourth grade. I 
I 
I 
A map skills readiness program must be established through the 
I 
I 
early primary grades and basic concepts and skills must bei fortified 
I 
and implemented as the child progresses from one grade to the next. As 
I 
I 
in other areas of the curriculum, a sound program of development must 
be established, recognizing that various levels of I ability! exist in the 
interpretation and usage of map skills. 
Kohn says, liThe groundwork for map reading needs t~ be laid 
1 throughout the elementary years.ll 
i 
Sabaroff, in her study on geographic readiness in the primary 
I 
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grades, found that too many pupils, and even teachers, arr deficient in 
important phases of geography. i However, llresearch has shown that young 
children can work effectively with the simpler problems ot geography when 
i • 2 
these problems are kept within the background of their exper1ence.ll 
Whipple agrees that an over-all deficiency among pupils and 
teachers 
I 
is unfortunate at a time when geographic thinking is 
essential to intelligent decisions on international problems. 
. . . Important concepts and skills should be initiated in 
the first grade and applied, and extended from one grade to 
the next higher, all the way through the secondary .school.3 
Michaelis states, liThe use of maps must be related . to children's 
backgrounds and experience, concepts and symbols must be 4eveloped grad-
ually, and map-reading skills must be put to use . 1 . I bl ll4 1n so v1ng pro ems. 
The need for initiating map skills work in the lower grades is 
emphasized by Collier and Vodicka: 
1
clyde F. Kohn, liGeographic Instruction on the Intermediate and 
Upper Grades," Geographic Approaches to Social Education, :Nineteenth 
Yearbook of the National Council for the Social Studies, ed. Clyde F. 
Kohn (Washington, D. C.: National Council for the Social Studies, 1948), 
p. 129. 
2Rose Sabaroff, "Geography Readiness: Developing M.ip Skills and 
Understanding in Primary Grade Social Studies" (unpublished Doctoral 
I dissertation, Stanford University, Stanford, California, ~957), pp. 3-7. 
I 
3whipple, op. cit., pp. 112-113. [ 
~ichaelis, op. cit., p. 276. 
The selection and use of maps can start in the primary 
grades with gradual beginnings. Moving from the concrete 
to the abstract, from the simple to the complex, the teacher 
can effectively guide the child to understandings of maps and 
map skills that will lay an effective base for the map skills 
taught in the later elementary grades.! 
Bathurst concurs: 
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The skills required in reading maps should begin with children 
in the primary grades. There is a great need for developing map 
reading readiness. 
Teachers must realize that map reading, like word reading and 
picture reading, is a developmental continuing process which re-
quires several skills. 
Many lessons and years of growth will be required for mastery 
of map reading skills. 
If maps are to be used effectively in the classroom, it is 
essential that the students have a complete understanding of maps. 
The reader of a map must know that it is a 'bird's eye view, 1 
drawn with lines, of a given area or section of the earth. This 
may be a relatively small area or it may include the entire sur-
face of the earth. With few exceptions, a map is not p photograph 
nor is it a realistic view of the area represented.2 
Whipple also encourages a meaningful readiness program for pri-
mary grade children prior to instruction in map reading. 3 
Chace has found that children at the first grade level can de-
l 4 
velop many meanings relating to map symbols, direction, and distance. 
Sabaroff considers the early introduction of map skills necessary 
for the development of successful map readers. Her study revealed sue-
1Richard E. Collier and Edward M. Vodicka, "The Place of Maps in 
the Primary Grades," School Activities (March, 1960), 31:212-213. 
2Leonard Bathurst, "Developing Map Reading Skills," Journal of 
Geography (January, 1961), 60:26. 
I 
3Gertrude Whipple, "Elements in .Geography Readiness ~ " Elementary 
School Journal (December, 1941), 42:256-257. I 
4Harriett Chace, "Map Skills in the First Grade," S~cial Educa-.=::~==--=::..;:;.==--(December, 1955), 19:361-362. 
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cessful results in introductory map skills due .to the presentation of 
concepts within the scope of understanding of the primary grade child. 1 
Suggestions for the adaptation of basic map skills to any par-
ticular grade level would nevertheless have limitations. The needs of 
a group and, more specifically, of the child, provide the main objec-
tive as to what is required at any level. An established list of 
skills must have flexibility. The process must be developmental and 
the individual child must be the sole consideration. With the needs 
of the child in mind, the social studies program may revolve around 
the suggested literature for the gradation of content. "One of the 
conditions of learning is the proper grading of content. Meeting this 
condition involves adjustment between the pupil and what he is to 
2 
learn." 
Morris recognizes the need for some gradation of material in 
the teaching of map skills. He relates the concern of geographers, and 
questions " . what geography, or geographical concepts, should be 
taught at each grade level?" He asserts that it is a problem to deter-
mine '' .. the material to be taught at various grade levels." 3 
Most educators agree that basic map skills can be introduced in 
a concrete manner in the primary grades and that a readiness program 
~--
can serve a manifold purpose as the child grows. However, the task 
1
sabaroff, op. cit., pp. 50-52. 
2Edgar Bruce Wesley and Mary Adams, Teaching Social Studies in 
Elementary Schools (Boston: D. C. Heath Company, 1946), p. 65. 
3John W. Morris, "Geography vs. the School and You," Journal of 
Geography (February, 1959), 58:61. 
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cannot be assigned to a particular grade in the elementary school. 
Every grade must share the responsibility. 
Michael i s states: 
Maps are a unique combination of symbols, colors, shapes and 
terms •... Because maps are symbolic representations, atten-
tion must be given to the gradual development of map language. 
First of all, simple maps with very little detail may 1 be used to 
meet the various problems that arise. Maps should be :used in a 
setting of meaningful content developed in on-going, units of 
work, isolated, encyclopedic dissection of maps in a formal man-
ner leads to a negative attitude toward map utilization. 
Map reading skills should be graded in difficulty, reviewed 
as needed at succeeding grade levels, and put to actual use in 
each unit of work. It should never be assumed that children can 
read maps simply because maps are in their books and on the walls 
of the classroom.l 1 
He cautions, however: 
A smooth transition from the primary grades to Grade IV is 
essential. No abrupt changes should occur, as many children 
will develop a feeling of insecurity and a lack of interest in 
the program i f continuity is disrupted. 
Provision should be made for an increasing range of individ-
ual differences in all phases of the program. Differences in 
reading ·ability, communication skills, ability to use maps and 
globes, and problem-solving skills increase as children mature. 
As a result, the use of materials of varying levels of diffi-
culty, flexible grouping, individualized procedures, and varying 
degrees of expectancy in evaluation become mandatory. By pro-
viding for a variety of activities in each unit all children can 
make a contribution. 
The emerging tendency to accept and use peer values offers 
opportunities to increase skills in cooperative group work. 
Group planning, action, evaluation and formulation of behavior 
standards should be emphasized. .Increasing emphasis s,hould be 
given to self-control, leadership responsibilities, fo'llower-
ship responsibilities, and techniques of cooperation.2, 
I 
Morse conducted a study on the systematic progression of social 
I 
studies skills for the interpretation of maps and globes i'n the fourth 
1Michaelis, op. cit., pp. 274-276. 
2Ibid., pp. 77-78. 
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grade. Although she contained the emphasis of the study to one grade 
level, she maintains: 
Readiness and instruction in the use of maps and globes 
should be a definitely planned program. Map reading skills 
require a certain sequence of understandings before children 
can comprehend the realities symbolized ' on a flat surface or 
a sphere representing the earth. 
Since social studies deal with human relationships, the 
map and globe reading skills should be a part of every class-
room activity where associations are needed for remote or un-
familiar portions of the earth. Skills should be adapted to 
the ability and current experiences of pupils in translating 
abstractions into realities. Continuity of teaching and re-
teaching these steps to map interpretation is necessary for 
developing and maintaining competence,l 
Grund and Long recognize the problems that exist in map skills 
instruction. Their study was conducted in grade four, but an analysis 
of their material reflects the possible usage of their exercises at 
points of need. They declare, "Map instruction must be modified to 
harmonize at each level of advancement with the actual intellectual 
capacities, interests and needs of the children." 2 
d b D . 3 4 5 Separate stu ies y av1s, Kohn, and Whittemore encourage 
intensive application of specific map reading skills in the intermedi-
ate grades. They feel that the instructional job is one that must be-
1 Morse, op. cit., p. 3. 
2carolyn Grund and Helen C. Long, "Exercises to Develop Skill 
in Map Reading in Grade Four" (unpublished Ma.ster' s thesis, Boston Uni-
versity, Boston, 1954), p. 14. 
3
navis, op. cit., p. 356. 
4Kohn, "Geographic Instruction on the Interrriediate and Upper 
Grades," op. cit., p. 129. 
5whittemore, op. cit., p. 118. 
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come comprehensive by the fourth grade. 
Howe conducted a study which showed that 11careful, exact teach-
ing along definite lines will produce in the average child in the fifth 
and sixth grades the ability to interpret accurately any kap•s fund of 
information. 111 
James feels that we should not assume any understanding of the 
symbols or any ability to read the message of the map on the part of 
the student when maps are first introduced. He says, 11The approach to 
the 
the 
development of map reading skill must come step by stTp' just as 
,,2 ! 
reading of words and sentences is taught. 
/ Parker has visualized geography instruction on a total picture: 
Effective gradation in the development of map-reading abil-
ity involves the introduction of new ob j ects, new symbols, and 
new terms at those points where they first are needed , for geo-
graphic purposes and in such a manner that thereafter ,the child 
is able to use them efficiently in getting geographic iinforma-
tion for himself.3 
It is generally agreed that many skills are involved in the in-
terpretation and reading of a map. Jarolimek states, 11 In teaching map 
reading skills to children it must be remembered that both reading and 
1George F. Howe, "A St~dy of the Ability of Elementary School 
Children to Read Maps, 11 The Teaching of Geography, Thirty-second Year-
book of the National Society for the Study of Education (Bloomington, 
Illinois: Public School Publishing Company, 1933), pp. 486'-492. 
2Preston E. James, 11Developments in the Field of Gepgraphy and 
Their Implications for the Geography Curriculum, 11 Journal bf Geography 
(September~ 1947), 46:224. 
3Edith Putnam Parker, '~jor Conclusions to Be Drawp from the 
Investigation, 11 The Teaching of Geography, Thirty-second Y\:!arbook of 
the National Society for the Study of Education (Bloomington, Illinois: 
Public Schools Publishing Company, 1933), pp. 165-166. 
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interpretive skills are involved, and the interpretive skills depend 
1 heavily upon maturity and background knowledge." 
An examination of the research in map skills for the intermedi-
ate grades usually provides goals for proficiency in map reading. 
Spelman worked with a group to construct and evaluate a map 
skills test for the intermediate grades. It was necessary for the group 
to compile a list of map skills and abilities for intermediate grades 
from articles, theses, and books. The following skills were considered 
fundamental: 
1. Ability to read natural symbols on a map 
2. Ability to read the legend of a map 
3. Ability to know and recognize geographic features 
4. Ability to read and understand general directions on a map 
5. Ability to read and use map scale 
6. Ability to interpret comparative distance 
7. Ability to locate and interpret the earth's division 
factors 
8. Ability to read elevation maps by color bands and simple 
contour lines 
9. Ability to read and understand slope of land from river flow 
10. Ability to read cultural symbols on a map 
11. Ability to read and interpret political division on a map 
12. Ability to read pattern maps to determine distribution of 
natural features, as rainfall, vegetation, and mineral 
resources 
13. Ability to read pattern maps to determine cultural features, 
as crops, population and transportation 
14. Ability to read and compare a specific area on several kinds 
of maps 
15. Ability to read and use parallels and meridians 
16. Ability to use latitude and longitude in determining location 
17. Ability to use longitude in calculation of standard time 
18. Ability to read and interpret various map projections 
19. Ability to associate locational facts with human 
activities 
lJarolimek, op. cit., p. 180. 
1 20. Ability to read cultural relations to topography. 
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Sullivan investigated available literature to determine the map 
skills for the intermediate grades. Major skills included: 
1. Natural symbols 
2. Cultural symbols 
3. Knowledge of directions 
4. Reading comparative distances 
5. Location of Equator, Arctic and • I Antarctic C~rcles and Zones 
6. Man and his environment 
7 . Elevation (Map Reading) 
8. Latitude and seasons.2 
In a test by Howe, the following were listed as skills: 
1. Ability to read and apply symbols shown in the key or in 
the margin 
2. Ability to read and apply latitude and longitude 
3. Ability to know direction (by parallels and mer idians) 
4. Ability to use the scale and estimate mileage 
5. Ability to read inscriptions such as height above sea level.3 
I 
Uttley has listed objectives of map study for grade four: 
1. To recognize the regions studied on a simple map 
2. To apply sun behavior understandings when describing simple 
seasonal activities 
3. To read symbols of natural and cultural features ' on simple 
maps 
4. To read directions 
5. To read relationships into a map 
6. To recognize sun behavior lines, direction lines ~ continents 
by name and oceans and larger seas by name 
7. To read directions by means of north-south and east-west lines 
8. To read comparative distances 
1Mary El i zabeth Spelman, et al., "The Construction and Evaluation 
of a Map Skills Test for Intermediate Grades" (unpublished Master's 
thesis, Boston University, Boston, 1953). · 
2Margaret L. Sullivan, "A Summary of the Literature \on Study 
Skills in the Social Studies for Intermediate Grades" (unpublished 
Master's thesis, Boston University, Boston, 1952). 1 
3Howe, op. cit., pp. 486-492. 
9. To read into the globe or hemisphere map seasonal condi-
tions associated with distance from the equator. 
10. To use correctly technical terms such ast equator, Tropic 
of Cancer, Tropic of Capricorn, Arctic Circle, Antarctic 
Circle, North Pole, South Pole, continent, hemi~phere, 
mountain range, peninsula, strait and island 1 
11. To recQgnize simple symbols 
12. To associate locational facts with human activifies.l 
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2 3 Further investigations reveal similar lists by Baker and Shryock 
in early studies to establish abilities in map interpretation and map 
reading at the intermediate grade level. 
Whipple has compiled a detailed list of basic concepts, general-
: 4 
izations, and skills with maps for grades one through eight. 
Many suggestions for the implementation of geography abilities 
have been presented which show general accord with previously discussed 
skills. 
The review of literature indicates extensive research in an ef-
fort to establish specific goals in map skills for the intermediate 
I 
grades. Investigation shows over-all agreement among authors on the 
determination of basic knowledges. 
Recent textbooks have adapted the suggested lists in the prepara-
1Marguerite Uttley, "A Provisional Formulation of A;ttainments in 
Geography for the Elementary School," The Teaching of Geography, Thirty-
second Yearbook of the National Society for the Study of Education 
(Bloomington, Illinois: Public School Publishing Company, 1933), pp. 252-
253. 
2Emily V. Baker, "Diagnosing 'Children 1 s Ability to Use Maps," 
Journal of Geography (September, 1938), 37:227-231. 
3clara M. Shryock, "Gradations in Map Learning," Journal of 
Geography (May, 1939), 38:5. 
4whipple, "Geography in the Elementary Social Studies Program," 
op. cit., pp. 112-143. 
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tion of instructional goals. A review of certain textbooks provided 
further basis for the inclusion of specific skills in the study. 
Mcintyre has prepared her concept of the over-all goals in map 
s:kills. Her l i sting of skills was established as essential for the 
I 
fourth grade program: 
1. The names of the continents 
2. The general shape of each continent 
3. Each continent's location with respect to the others 
4. The names and locations of the oceans 
5. How to tell directions on a map 
6. How to locate mountains and lowlands on a map 
7. How to identify rivers and lakes 
8. How cities and capitals are shown 
9. The differences in climate between the Northern and 
Southern Hemispheres 
10. The relationships between maps and globes 
11. That ~means away from the center of the earth--not north; 
and that down means toward the center of the earth--not 
south 
12. That rivers and other streams always flow from higher land 
to lower land.l ' 
The map and globe reading skills stressed by Barrow,s, Parker, 
and Sorenson in their fourth grade textbook are: 
1. Learning to read the language of maps 
2. Recognizing map signs for rivers, cities, etc . , and visual-
izing the real river or city for which the map s~gn stands 
3. Using a globe to visualize the huge world ball on which we 
live 
4. Using a globe to visualize where places are in the world 
in relation to other places and to the equator 
5. Using maps as tools in learning about the lands and people 
of the world.2 
1Alta Mcintyre, Teachers Guide for Exploring Near and Far 
(Chicago: Follett Publishing Company, 1956), p. 19. 
2Harlan H. Barrows, Edith Putnam Parker, Clarence W Sorenson, 
Our Big World (New Jersey: Silver Burdett Company, 1959). 
Dederick emphasizes the following concepts: 
1. The world is big and round 
2. The surface of the earth is made up of land and :water 
3. The globe is a map on a sphere which represents : the earth 
4. The meaning of 'up' and 'down' in relation to the earth 
5. The key on a map is used to interpret symbols a~d legends 
on map.s · I 
6. Large areas of water are called oceans 
7. How maps were made and how they were used by navigators 
and explorers 
8. Relationship between maps in the textbook, maps on wall, 
neighborhood maps and directions in a classroom.l 
Stull and Hatch consider the goals of the fourth gtade map 
I 
skills program: ! 
1. Enlarge the geographical experiences of the pupils 
2. Enable the child to interpret pictures, maps, and written 
materials 
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3. Teach him the ways of living in different parts !of the world 
4. Help him to understand how the different countries help one 
another 
5. Understand how the United States and all the other parts of 
the world are concerned with global living 1 
6. Build up a conception of the earth as a globe.2 : 
I 
In a later edition of the same textbook, Drummond and Sloan list 
their major concepts as: 
1. To determine directions between, and relative 16cations of, 
different places 
2. To read and understand symbols used on maps and 1globes 
3. To locate certain land features, harbors, river~, lakes, 
cana l s, and seas of the earth 
4. To draw inferences about the general climatic conditions 
and the ways people live in a country, based solely on 
information gained from maps and globes · 
5. To determine the relative sizes of countries 
1Nelle Dederick, Your People and Mine (Boston: Ginn and Company, 
1960). 1 
2neForest Stull and Roy W. Hatch, Journeys s Through Many Lands 
(Boston: Allyn and Bacon, Inc.,· 1952). 
6. To understand the significance of travel over the polar . 
region 
7. To calculate distances by using the scales on maps and 
globes 
8. To obtain information about the terrain of a country from 
maps 
9. To begin the process of .understanding different types of 
maps.l 
Psychology of Practice 
One of the greatest problems of education is that we still do 
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not know how children learn. Factors which affect the learning process 
I 
have been analyzed, yet the complexity of the total process itself re-
mains a prime i ssue in education. 
Southall contends that the rate of learning and the amount of 
retention are both affected by many factors other than teaching methods. 
She regards some of the most important influences in the learning 
process as: 
. the child's interest in and readiness for the experience; 
complexity of the learning; the age and intelligence of the 
learner; the material aids to learning; the recency, f.requency, 
and contiguity of the experience; the amount and distribution 
of practice; and the emotional satisfaction or dissatisfaction 
accompanying the learning.2 
One of the major factors influencing the learning process is that 
of practice. However, the amount of practice and its place within a 
program have become vital issues in analyzing the theory of learning. 
1Harold D. Drummond and Fred A. Sloan, Jr., A Journey Through 
I Many Lands (Boston: Allyn and Bacon, Inc., 1960). 
I 
I 2Maycie K. Southall, "How Do Children Learn?" Childhood Education 
(December, 1959), 36:151-152. 
Practice is one of the chief instructional methods in the 
school, for it is one of the chief approaches to learning by 
the stude.nt. . . . It usually, though not always, involves a 
series of trials and repetitions. Practice is defined as one 
or more performances. However, the repetitions are not iden-
tical; as far as the learner is concerned, each one is differ-
ent from the preceding one if learning is occurring.l 
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Sorenson writes that practice through repetition i 1s not enough 
to guarantee efficient learning. The practice must be interesting and 
purposeful to make the learning effective. The importanc~ of practice 
cannot be minimized. 
Lack of practice causes the memory of learned materials to 
weaken; and, in general, the longer the periods of disuse, the 
greater the loss. Human minds retain what they use. We 
learn and retain by use and forget through disuse.Z 
Gray concurs: 
Practice or drill is not a law of learning unless there is 
.also reinforcing progress in approaching a goal. A goal or 
motive, a result or success, and repetition or exerci~e--all 
three in combination result in efficient learning .... The 
implication of this trilogy of learning principles for educa-
tion would seem to be clear. We can teach proficiency in 
problem solving if we first motivate our pupils to want the 
rewards we are able to give them for learning to be proficient; 
• I then, issue rewards promptly for each small un1t of progress, 
and finally , repeat the procedure over and over again until 
the desired level of proficiency has been reached.3 
Thompson, Gardner, and DiVesta contend that when one has prac-
ticed an activity many times, the activity becomes highly 'resistant to 
1Sidney L. Pressey, Francis P . Robinson, and John E. Horrocks, 
Psychology in Education (New York: Harper and Brothers, 1959), p. 349. 
2Herbert Sorenson, Psychology in Education (New York: McGraw-
Hill Book Company, Inc., 1954), pp. 403-405. 
3J. Stanley Gray, "Creative Thinking; Reasoning and Problem 
Solving," Educational Psychology, ed. Charles E. Skinner ~Englewood 
Cliffs, New Jersey: Prentice-Hall, Inc., 1959), p. 554. 
change. Repeated use will fortify the knowledge in most phases of 
learning. 
Frequently it is thought that repetition is a necessary 
condition only in the learning of skills. But practice is 
fundamental to the teaching of most factual materials, sym-
bols and arbitrary associations •... Practice is most 
effective when the pupil is highly motivated.l 
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Thorndike related that " ... no mental function has ever been 
deliberately practiced with an eye to improving it, and with proper op-
portunity for the law of effect to operate, without some improvement 
2 
as a result." 
In cases where improvement is not realized after concentrated 
practice, Thorndike contributes the negative findings to the possibil-
ities that: (1) the investigator did not inform his subjects whether 
their responses were correct or wrong nor what the amount of error was; 
(2) there was no adequate motive to improve; or (3) the practice was in 
so narrow a function that the limit of improvement was reached early. 3 
Whole Versus Part Learning 
The development of methods and materials of instruction which 
will provide pleasant or satisfying results is fundamental to the learn-
ing process. However, the best application of the methods and materials 
remains a question in education. Many investigators have presented 
1George G. Thompson, 
Educational Psychology (New 
pp. 233-234. 
Eric F. Gardner, and Francis J. DiVesta, 
I 
York: Appleton-Century-Crofts, , Inc., 1959), 
2Edward L. Thorndike, The 
York: Teachers College, Columbia 
Psychology of Learning, vb1. 
University, 1913), p. 151 ~ 
II (New 
theories of whole and part learning. 
Symonds states: 
Whether learning takes place most efficiently when atten-
tion is given to the whoLe task to be learned, or when the 
task is broken down into its elements, each of which is to 
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be learned separately, is an issue that permeates all
1
education.l 
Pressey, Robinson, and Horrocks have discussed the lwide divergence 
of opinion that exists between the whole and part methods of learning. 
They have presented contentions that children who learned meaningful 
material by a whole, rather than a part, method learned more effectively 
2 
and retained their learnings longer. On the other hand, there are op-
posing viewpoints which consider the part method of learning to be the 
most effective. 
Peterson, Marzolf, and Bayley ~elate the same indecision which 
exists over the effectiveness of whole or part teaching. 3 
1 
Yet Pressey 
and his associates regard practice as an essential fac;tor in the whole-
.part issue: "With practice .. the whole method tends to become in-
1 
creasingly efficient. The more a learner becomes accustomed to it, the 
4 
more apparent its advantages over the part method." 
Many psychologists have contributed theories in relation to the 
whole-part learning issue. Symonds has analyzed the findings, and 
1Percival M. Symonds, What Education Has to Learn from Psychology 
(New York: Teachers College, Columbia University, 1958), p '. 49. 
2 Pressey, Robinson, and Horrocks, op. cit., p. 353 . . 
3Harvey A. Peterson, Stanley S. Marzolf, and Nancy ~ayley, 
Educational Psychology (New York: The Macmillan Company, 1948), pp. 237-
238. 
4Pressey, Robinson, and Horrocks, op. cit., p. 355 . 
concludes: 
1. The whole-method has proved itself to be superior in 
memorizing. 
2. The whole-method becomes less efficient when the passage 
to be memorized becomes too long or difficult. 
3. The whole-method becomes increasingly effective with in-
creasing practice in using the method. 
4. The whole-method or a progressive part-method leads to 
superior learning of acts of skill. 1 
5. With material of a given level of difficulty the mentally 
more mature individual can profit more from learning by 
a whole-method. 
6. The whole-method is superior when there is a distribution 
of learning over several practice periods. 
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7. One should consider wholeness not in terms of the totality 
of what is to be learned, but in terms of the degree of 
integration of the unit to be learned. 
8. Learning is most efficient when one first grasps the mean-
ing and organization of the whole, and then proceeds to 
give attention to the parts and the relation of each part 
to other parts and to the whole. 
9. Learning is more efficient when the material to be learned 
is meaningful and rich in associations. 
10. One should attempt to learn only that which he qnderstands 
and comprehends. If material to be learned is beyond the 
comprehension of the learner it should be simplified or 
~roken down into meaningful parts.l 
It would appear that research in the area recognizes the impor-
tant characteristics of both approaches to learning. Yet, as in the 
process of life itself, starting with the whole and then separating 
2 into parts for 11 ••• expanding, differentiating, and integrating," 
seems to provide the key in the whole~part relationship. 
1 Symonds, op. cit., p. 54. 
2L. T. Hopkins, Interaction: The Democratic Process, (Boston: 
D. C. Heath and Company, 1941), pp. 152-153. 
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Team Learning 
Many techniques have been employed in the adaptati9n of instruc-
tional materia l s to provide the greatest service to the equcational 
needs of pupils. Among the theories which have evolved is the team 
learning concept of instruction. Team learning is not new; it appears 
to be a natural development from programs of individualized instruction 
and activity programs. Current research in team learning, however, has 
provided added stimulus in assuring its role as a fundamental process 
in the instructional program. 
Team learning encourages small group work. Children work in 
pairs, teams of three, or teams of five, depending upon the nature of 
the task. Often the work of the small groups is self-directed and al-
lows for the maximum amount of differentiated instruction, according to 
the progress rate and level of ability of the pupil. 
The role of differentiated instruction through the group-
ing of pupils into teams of two's and three's in the classroom 
is extremely important. Since children learn at different 
rates and under varying conditions, their patterns of learning 
will be individual. Many will require individualized teaching, 
while others will be able to proceed at varying levels of in-
dependence. ' 
Situations will arise in which individuals will work alone; 
others, in which pairs or small groups will prove most satis-
factory.l 1 
Durrell believes that "there are a great many situations where 
interest is heightened, comprehension is increased, and general achieve-
1walter J. McHugh, "Pupil Team Learning in Skills 
Intermediate Grades" (unpublished Doctoral dissertation, 
versity, Boston, 1960), p. 47. 
! 
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1 
ment improved through pupils working in pairs or in teams of three." 
Gates agrees that "teachers should encourage children to get 
I 2 
together, compare notes and try to find the best methods to use." 
I 
The concept of dividing children into small groups is not a new 
one. Koos, as early as 1933, stated: 
The use of pupil assistants in instructing other pupils 
is a desirable method of raising achievement levels. ,How-
ever, such activities should be organized only where both 
pupil assisted and pupil assisting will receive comparable 
benefit.3 ' 
The theory of team learning utilizes features of individualized 
instruction within the scope of an activity program. McDade confirms 
this belief: 
. . . in small-group and individual work the pupil has the 
opportunity for maximum activity. The small-group situation 
is social, for the pupil is actively dealing with personalities 
and things. In individual work the social element is :absent 
and he learns to deal with ideas and things consecutively and 
independently. Each of these two 'active pupil' techniques has 
inestimable values for education.4 
Durrell, who has initiated much of the experimentation in team 
learning, has encouraged research using pairs, teams of three, and groups 
I 
of five. Many studies have been conducted under his guidance. He con-
1Donald D. Durrell, Improving Reading Instruction (New York: 
World Book Company, 1956), p. 129. 
2Arthur I. Gates, "Implications of the Psychology of Perception 
for Word Study," Education (May, 1955), 75:593. 
3Leonard Koos, "Individualization Within the Teachtng Group," 
School Review (April, 1933), 41:4:245. 
4James E. McDade, "Individual Learning in an Integrated School 
Program," Chicago Schools Journal (January-June, 1933), 15:58-67. 
I 
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tends that "There is seldom any type of learning which is not enhanced 
by children working in pairs." He adds, however, that other groupings 
are useful, and suggests, "Children may be grouped or paired by the 
teacher so that one child does not continually lean on others to get 
1 his work done.'' 
McKim also proposes that the sizes of groups should be varied, 
2 
depending upon the learning task. 
Gray has found that added motivation and increased proficiency 
can be achieved in many areas through the use of small groups: 
Experience shows very clearly that pupil development can-
not always be achieved most effectively as the child works 
alone. Of great importance is the stimulus and added insight 
which result when he works cooperatively with others in achiev-
ing common goals.3 
Experiments in Team Learning 
Experimentation in team learning has not been widespread; yet 
studies which have been conducted reflect findings which should encour-
age a wide area of research. 
An early experiment in grouping was earried on with arithmetic 
problem solving. Children in grades four and six were tested to deter-
mine whether they worked better in pairs or alone. Klugman found that 
" ... when children worked in pairs they earned reliably higher scores 
1nurrell, 't 129 130 op. c1 ., pp. - • 
2Margaret McKim, Guiding Growth in Reading (New York: The Mac-
millan Company, 1955), p. 326. 
3William S. Gray (compiler and editor), Classroom Techniques in 
Improving Reading (Chicago: University of Chicago Press, 1949), p. 23. 
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1 
than when they worked independently." 
Jones prepared graded study guides for use in paired practice in 
sixth grade social studies, with 545 children comprising the population 
of the study. She concluded, "Study guides were looked on with favor 
by both teachers and children. Pupils delighted in the experiences in 
paired practice, and teachers unanimously reported satisfaction in the 
2 
use of this multiple-recitation technique." 
Bradley found that pairing techniques in the team~learning struc-
ture were conducive to growth when used with most second grade pupils. 
However, slow learners were somewhat handicapped by being placed to-
3 gether. 
Campanero, in her study using team learning for organization and 
recall skills in grade four, found a rewarding mutual aid between chil-
dren who worked together. Her results indicated growth in social rela-
tionships, as well. Slow learners who worked together were inclined to 
4 
become discouraged and little progress was made. 
In a study on word analysis using pairs in the experimental 
1samuel F. Klugman, "Cooperative versus Individual Sufficiency 
in Problem Solving," Journal of Educational Psychology (February, 1944), 
35:91-100. 
2Annie Lee Jones, "Graded Study Guides for Sixth Grade Social 
Studies" (unpublished Doctoral dissertation, Boston Univer~ity, Boston, 
1958). 
3Mary A. Bradley, "The Construction and Evaluation of Exercises 
for Providing Meaningful Practice in Second Grade Reading" ' (unpublished 
Doctoral dissertation, Boston University, Boston, 1957). 
4Lena Campanero, "Graded Lessons for Use of Study T~ams: Grade 
Four" (unpublished Master's thesis, Boston University, Boston, 1956). 
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group on constructed material, Catterson found statistically significant 
I 
gains at the .01 level of confidence in favor of the experimental group 
in reading achievement. She found higher significance for her paired 
groups in speed of reading, vocabulary, word pronunciation, and visual 
1 
memory. According to Catterson: 
The pressure of numbers of children, increased emphasis on 
social development, the addition of subject matter to l the cur-
riculum, and the demand for greater efficiency among classroom 
teachers has meant that much attention has been directed of 
late to the development of improved materials and techniques 
for the classroom. There has been, therefore, much interest 
and research in the area of team_ learning, self-direction, and 
subject grouping, as modes of saving teacher and pupil time, 
and improving pupil achievement.2 
McHugh conducted a study in Dedham, Massachusetts, 11 , •• to 
initiate and evaluate methods for adapting instruction in the inter-
mediate grades to the learning needs of children in reading, arithmetic, 
3 
spelling, and language." Specific areas of investigation were: 
1. Rea.ding: silent a;nd oral reading, word and study skills, 
comprehension, and correction of reading difficulties. 
2. Arithmetic: meaning, computation, problem solving, and 
skills. 
3. Spelling: mastery of spelling words in text, wo~d meaning 
and imagery, transfer of spelling words to writtng, and 
personal spelling lists. 
4. Language: outlining, creative writing, proofreading, usage, 
and mechanics of writing.4 
In the program of individualized instruction, McHugh compared 
1Jane H. Catterson, "Inductive Versus Deductive Methods in Word 
Analysis in Grade Five'' ( unpublished Doctoral dissertation, Boston 
University, Boston, 1959), pp. 148-154. 
2Ibid., p. 37. 
~cHugh , op. cit., p. 53. 
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an experimental population and a control population. The experimental 
group comprised all children and classrooms in the intermediate grades 
in the 1958-1959 school year; the control group consisted of all chil-
dren and classrooms in the intermediate grades in the 1957-1958 school 
year. Each teacher served as his own control. In measuring the aver-
age achievement, McHugh found: 
1. Grades five and six made gains which were statistically 
significant. 
2. At fourth grade level the mean gain of .59, with a stand-
ard error of 1.29, resulted in a critical ratio of .46, 
which was not statistically significant. 
3. At f i fth grade level the mean gain of 4.74, with a stand-
ard error of 1.31, resulted in a critical ratio :of 3.62, 
which was statistically significant at the .01 level. 
4. At s ixth grade level the mean gain of 2.60, with a stand-
ard error of 1.31, resulted in a critical ratio of 2.60, 
which was statistically significant at the .01 level.l 
Manning also conducted a program of individualized instruction 
in the Dedham schools " ... to provide ma~imum learning opportunities 
I 
in the content subject areas of social studies, literature, and science 
2 
· within the framework of the regular classroom." 
The experimental group for this study comprised pupils in the 
fifth and sixth grades in the Dedham schools in the 1958-1959 school 
year. The control group comprised all children and classrooms in the 
intermediate grades in the 1957-1958 school year. I Twenty-three teachers 
served as their own controls. Only grades five and six were used in the 
1 McHugh, op. cit. 
I 
2John Chorlton Manning, "Evaluation of Growth in the Content 
Subject Areas of Literature, Social Studies, and Science in a Program 
of Individualized Instruction" (unpublished Doctoral dissertation, 
Boston University; Boston, 1960), p. 180. I 
I 
I 
evaluation of t his program. No data are provided for grade four. 
Manning reported the following results for the total population: 
1. For grades five and six there was a slight difference 
favoring the experimental population in combined social 
studies; however, the difference was not statistically 
significant. 
2. In grades five and six there were highly significant 
critical ratios favoring the experimental group in the 
comparison of literature mean achievement scores.l 
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Pertinent to the current study, Manning's data rev~aled that "In 
geography the experimental population was significantly s~perior to the 
control group. At both the fifth and sixth grade levels the individual-
ized instruction groups showed gains statistically significant at the 
. 2 
.01 level of conf~dence." 
Jameson'.s earlier findings on children's preferencE;!s tend to be 
substantiated in current studies. Her intent was to determine how chil-
dren prefer to carry out assignments and to discover ways :children en-
joy working to the best advantage of their interests. ShE;! wrote: 
1) In almost all cases the difference between partner 
participation and group participation is slight~ but 
most of the groups prefer partner participation; 
2) individual participation is chosen least of all ;by all 
groups; 
3) the groups with below average Mental Age and high Mental 
Age of each grade show variations, i.e. children with 
low Mental Age prefer guidance rather than independence 
and children with high Mental Ages for a grade prefer to 
work independently or in larger groups.3 
I 
Culliton conducted a study" •.. to determine the ' effect on re-
1Manning, op. cit., p. 183. 2Ibid., p. is4. 
I 
3vivian Jameson, "Children 1 s Preferences in Types qf Assign-
ments" (unpublished Master's thesis, Boston University, Boston, 1951). 
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1 
tention of expository material using different size discussion groups." 
The material was developed for individuals, pairs, teams of three and 
groups of five. He found that the size of the group appe~red to be a 
factor in retention. Results of this study . indicated that children 
showed greater retention of the material when they worked in groups of 
three. 
In Phase I of this study, four stories were read silently by the 
pupils, four stories were read orally to the pupils by the teacher, and 
four films were watched by all. Three sets of questions were written 
for each lesson, consisting of short answer, multiple choice, or multiple 
answers. Cull i ton found: 
Retention was better when pupils worked in groups of three. 
The difference between the individual and the group of three 
was signifi cant at the .01 level of confidence. Althqugh the 
differences between groups of two and three and three and five 
were not statistically significant, each favored the ~roup of 
three.2 
In Phase II of the study, four stories were read s~lently and 
I 
four stories were read orally to the pupils by the teacher. Two sets 
of questions were written for each of the lessons, one requiring elab-
orative thinking, the other critical thinking. In Phase II, Culliton 
found: 
Retention was greatest when children worked in groups of 
three. The difference between the individual and the !group 
of three, and groups of three and five were both statistically 
I 1Thomas E. Culliton, Jr., 11Group Size in Relation to the Discus-
sion Tasks in Learning" (unpublished Doctoral dissertation, Boston Uni-
versity, Boston, 1961). 
2Ibid., p. 117. 
significant at the .01 level of confidence. The difference 
between groups of two and three was not statistically signifi-
cant but favored the groups of three.l 
41 
The application of grouping techniques to content area subjects 
is gradually being accepted in elementary school programs. Jarolimek 
cautions that " . the question today is not one of whether there are 
to be provisions for individual difference but how the adjustments and 
adaptations should be made within the frame-work of the self-contained 
2 
elementary classroom.'' 
Drummond and Sloan have suggested a possible approach: "It is 
frequently helpful to divide the class into groups for the map and globe 
study following each unit. At times, you may find it more valuable to 
3 have each child work individually with a map." 
Michaelis, too, emphasizes the need for experimentation with the 
current techniques of grouping for instruction in the social studies : 
"The success of the social studies program depends to a large degree 
upon the teacher's skill in developing and utilizing group processes 
4 in each unit of work that is developed." 
There remains a vast need for further research into grouping for 
I 
instruction. Culliton writes: 
1culliton, op. cit. 
2Jarolimek, op. cit., p. 107. 
3Harold D. Drummond and Fred A. Sloan, Jr., Teache'rs 1 Manual for 
A Journey Through Many Lands, Stull - Hatch Series (Boston: l Allyn and 
Bacon, Inc., 1960), p. 7. 
~ichaelis, op. cit., p. 158. 
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Team learning is only one of a large cluster of elements 
which may be used to improve the amount and quality of learning. 
It may combine with any of a number of types of motiv~tion, as-
signments, arrangements, enrichments, teaching aids and class-
room and school organization. In order to evaluate its merits 
separately, a number of experimental designs may be ~de in 
which all motivating and structural factors may be held constant, 
with individual versus team activity being the independent vari-
able.l ! 
Current research recommends further study in specific areas of 
the curriculum to determine the effects of teams on learn~ng. 
lculliton, op. cit., p. 120. 
CHAPTER II 
PLAN OF THE STUDY 
The purpose of this study was to develop a planned program in 
social studies to teach basic map skills in the fourth grade, using 
varied-size groups. The map skills lessons were self-directed and were 
evaluated on the basis of their use by individuals, pairs) and teams of 
three. 
A population was secured which provided three experimental 
groups and a control group. These classes were within a cooperating 
school system which was willing to. allow the experimental classes to 
devote approximately six weeks to an intensive program in : map skills 
instruction. The approach to the lessons in the experimental groups 
"' 
was through team-learning. .All formal social studies instruction was 
delayed until after the map skills lessons were completedt Since the 
lessons were self-directed, the teachers of experimental flasses pro-
; 
vided no implementation to the lessons. All map skills learning during 
the teaching phase of the study was derived from the planned lesson 
sheets and activities. 
The Control Group followed the prescribed program ~n social 
studies at the fourth grade level. 
Standardized tests were selected to measure intelligence and to 
I 
determine map skills knowledge at the initial phase of th~ study. Tests 
I 
I 
on the planned map skills lesson_s and on social studies factual knowl-
edge were constructed. 
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Retention and achievement were measured at the cloke of the ex-
perimental teaching period, at a delayed testing in June,
1 
and at a 
second delayed testing in September, after the summer vacation. 
Many available resources were analyzed to select the map skills 
which were included in the lessons. Since the teaching lessons were 
so important to the plan of the study, they have been presented sep-
arately in Chapter III. 
I 
Development of the plan. The social studies textbboks being 
used in the various fourth grade classes, as well as current fourth 
grade social studies textbooks and recent publications, were analyzed 
to ascertain the terminology and concepts that were included in the 
study. 
Lessons were constructed for a self-directed activity program. 
Each set of lessons taught new map skills and reviewed map skills of 
previous lessons. There was no inclusion of any social studies factual 
data in the experimental teaching lessons. This was an intensive pro-
gram of map skills instruction, with all social studies facts and text-
book references delayed until the end of the experimental teaching 
period. 
In order to make the lessons self-directed, answer keys were pro-
vided on the back of lesson sheets, which included activity exercises. 
I 
Every child, whether he was assigned to work alone, in a pair, or in a 
i 
team of three, maintained a folder of completed lessons so there could 
! 
be a reference for review. Time limitations were set on ~weekly lesson 
pattern. Children in the experimental groups who were able to complete 
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the week's assignment were encouraged to review, to refer to maps and 
i 
globes in the classroom, and to utilize supplementary ref~rences for 
I 
self-enrichment. Sufficient time was allotted for the children in the 
study to complete the week's work sheets. Teachers were advised to 
maintain flexibility in gro~pings, to allow for pupil absence and to 
be alert to the social aspects of team learning. 
To avoid teacher variability, no teaching and no correcting were 
done by the teacher. The plan of the experiment specified that the 
teacher was to provide no assistance in relation to the map concepts 
during the experimental teaching period. The major responsibilities 
of the teacher were to arrange heterogeneous groups for the pairs and 
teams of three, to see that the groups were performing effectively, and 
to assist in vocabulary recognition when an individual or group seemed 
unable to read a new word. Since formal instruction in the use of the 
dictionary did not begin until later in the fourth grade, it was not 
feasible to recommend dictionary usage for word analysis. 
Selection of the population. Permission to conduc~ the study 
was readily granted by the superintendent of schools of an industrial 
city within a twenty-five-mile radius of Boston. Approval was given 
on the plan to use twenty-five of the forty-four fourth grade classes 
in the school system. 
The writer met with the elementary supervisor of Grades Four, 
Five, and Six to select the teachers who would be invited .to partici-
pate in the study. Selections were based on teacher ability, cooper-
ativeness, flexibility to adjust to the team-learning approach, and 
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the relative location of the school within the city in order to provide 
for a diversity of backgrounds. Principals were contacted for approval 
to permit classes within their schools to partake in the study. Twenty-
seven teachers were invited to participate; however, twenty-five teachers 
were finally included in the initial plan. 
A meeting with the selected teachers and principals, represent-
ing eleven elementary schools, was held on October 5, 1960. Copies of 
the plan of the study were presented and their cooperation was requested. 
A sample of the lessons was distributed to all present and a demonstra-
tion was conducted to show the varied-size groups at work ' on the lessons 
--individuals, pairs, and teams of three. 
When a school had more than one fourth grade classroom partici-
pating in the study, all of the classes were either control or experi-
mental. 
Description of the groups. The population was divided into four 
groups. The Control Group continued on the prescribed social studies 
program of the school system. Map skills were ~ntroduced as they ap-
peared in the textbook or in the general course of study. No deviation 
from the regular program was made. Forty minutes per day were devoted 
to the teaching of social studies. 
There were three experimental groups, which will henceforth be 
designated as Experimental Group I, Experimental Group II, and Experi-
mental Group III. 
Children in the three experimental groups received !the same 
self-directed map skills lessons and worked on them without teacher aid. 
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These children had no additional instruction in social studies through-
out the length of the teaching phase of the study. Forty minutes per 
day, the prescribed time allotment for the social studies period, were 
allowed for the lessons. 
The three experimental groups differed in that the children in 
Experimental Group I worked on the lessons alone; those in Experimental 
Group II worked in pairs; and those in Experimental Group III worked in 
teams of three. 
The small groups were assigned by the classroom teacher. 
Administration of the initial tests. The initial tests were ad-
ministered by the classroom teachers during the week of October 10, 1960 
to 766 children in the twenty-five classes. To assure uniformity in 
the administration of the tests, directions and samples were given to 
each teacher with individual inst~uctions. 
The initial research instruments used in this study consisted 
of the following: 
1. Kuhlmann-Anderson Intelligence Test1 
. 2 2. Iowa Tests of Basic Skills--Map Reading sect~on 
c. Map Skills Test 
1 F. Kuhlmann and Rose G. Anderson, Kuhlmann-Anderson Intel-
ligence Tests, Form C (Princeton, New Jersey: Personnel Press, Inc., 
1952). 
2E. F . Lindquist and A. N. Hieronymus, Iowa Tests of Basic 
Skills, Form I and Form II (Boston: Houghton Mifflin Company, 1956). 
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Kuhlmann-Anderson Intelligence Test 
The Kuhlmann-Anderson Intelligence Test (Form C) was adminis-
tered by the participating school system as part of their regular test-
ing program. Results were recorded directly from the Class Record 
Sheet. For the purpose of this study, chronological ages and mental 
ages were used in equating the population. Data were based on an 
October 1, 1960 testing date. 
Purpose. The purpose of the Kuhlmann-Anderson Intelligence Test 
is stated in the manual as "the measurement of mental de~elopment of 
school-age children and young people . . . in order to estimate their 
capacities for learning." 
Validity. The validity of the Kuhlmann-Anderson Intelligence 
Test is based on: (1) data that show their power to discriminate among 
successive levels of chronological age by comparing the scores of sue-
cessful pupils with the scores of less successful ones; (2) data on 
intercorrelation among the subtests in the scales and between subtests 
scores and total scores; and ( 3) reports of results of researchers who 
have used the test. 
Allen reports concurre.nt validity evidence of correlations of 
1 
.66 to .84 with a "widely used achievement test." 
Dearborn and Rothney provide congruent validity evidence. They 
found the median I.Q. obtained in three administrations of Kuhlmann-
1Mildred M. Allen, "The Relation Between Kuhlmann-Anderson Tests 
and Achievement in Grade IV," Journal of Educational Psychology (1944), 
35:229-239. 
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Anderson Tests agreed exactly, or within one or two points, with the 
median I.Q. 's obtained by three administrations of the most widely used 
individual test of mental ability. 1 
Reliability. The reliability of this test is described by 
Garrett: 
The reliability of the test is high in terms of the split-
half coefficient and the standard error of a score (5.5 points 
of I.Q.) compares favorably with the same error of measure-
ment in the 1937 Stanford-Binet.2 
Split-half reliability coefficients for the Kuhlmann-Anderson 
Intelligence Test are based on total raw scores for 100 pupils in each 
grade group under both timed and untimed conditions: 
Grade Timed Untimed 
r r 
3 .95 + 
-
.01 .89 ± ·- ~2 
5 .94 ~ .01 .92 ± .02 
7 .96 ± .01 .95 ± .02 
9 .97 ± .01 .97 + .01 
These scores were corrected by the Spearman-Brown formula. 
Description of the test. There are nine forms to .the Kuhlmann-
Anderson Intelligence Tests, ranging from kindergarten usage (Form K) 
through high school usage (Form H). Each of the battery booklets con-
tains ten tests. A median score of the ten tests in the booklet pro-
vides a child's mental age. 
~alter F. Dearborn and John W. M. Rothney, Predicting the 
Child's Development (New York: Sci-Art Publishers, 1941). ] 
2Henry E. Garrett, The Fourth Mental Measurements Yearbook, 
ed. Oscar K. Buros (Highland Park, New Jersey: Gryphon Press, 1953). 
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Segal describes the Kuhlmann-Anderson Intelligence Tests as one 
of the "best all around group intelligence tests that give an overall 
mental age." He considers them "unique in use of medial mental age 
scores on separate tests to arrive at Mental Age of pupils, thus obtain-
ing I.Q. 's less affected by extreme scores on any subtest caused by some 
. 1 
extraneous 1.nfluence." 
Norms. The norms for this test were established on more than 
30,000 school children in the various grades. These children were "rep-
2 
resentative of the country as a whole." 
Iowa Tests of Basic Skills 
The Map Reading section of the Iowa Tests of Basic Skills was 
selected as an instrument to measure knowledge of map skills. Al though 
the test included 89 items ranged in a graded progression of difficulty 
I 
f r om grades three to nine, time limits and grade boundaries were dis-
regarded for the purpose of this study. Teachers were instructed to 
permit their classes to begin on Item I and to continue as far as they 
were able to with a maximum amount of time provided. 
Purpose . The Iowa Tests of Basic Skills provide for "the measure-
ment, at the third- to the ninth-grade levels, of certain skills in-
valved in reading, work-study, language, and arithmetic." The purpose 
of this test is to: "(1) enable teachers and school officials to be-
1David Segal, The Fourth Mental Measurements Yearbook, ed. Oscar 
K. Buros (Highland Park, New Jersey: Gryphon Press, 1953) ,i 
2Ibid. 
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come more quickly and dependably acquainted with the educational ac-
complishments and abilities of each pupil, in order that instruction 
and guidance may be better adapted to his individual needs, interests, 
and abilities; (2) supply the teacher, counselor, pupil and parent 
with important information needed for effective educational guidance; 
and (3) provide the school official with an objective and dependable 
il 
basis for the evaluation of school and class achievement. 11 
Validity. The authors of the Iowa Tests of Basic Skills recom-
mend that the validity for the instrument should be primarily face 
validity; that is, the close scrutiny of the examination and the de-
termination of its value for the tester's particular situation. 
Reliability. The reliability coefficients for this test are 
presented for each subtest at every grade level from three through 
eight. Since only the Map Reading section of the Iowa Tests of Basic 
Skills was used in the study, the reliability coefficients for this 
phase are reported. 
Grade Reliability Coefficient 
3 .70 
4 .84 
5 . ~ 
6 .81 
7 .76 
8 .73 
Description of the test. There are two forms of the multilevel 
edition for Grades 3-9 of the Iowa Tests of Basic Skills . Form I and 
Form II test the following: 
1Lindquist and Hieronymus, op. cit. 
Vocabulary 
Reading 
Language 
Spelling 
Capitalization 
Punctuation 
Usage 
Work-Study Skills 
Map Reading 
Graphs and Tables 
References 
Arithmetic 
Arithmetic Concepts 
Problem Solving 
The Map Reading section of the Work-Study Skills was used in 
52 
this test. There are 89 multiple choice items for grades three to nine. 
The children were allowed to start at the beginning of the Map Reading 
section of the test and to proceed as far as they were able; therefore, 
grade equivalents could not be used in the analysis of data. 
Norms. The population on which the norms for this test are 
based includes, at each of grades three to nine, children in regular 
daily attendance at public schools throughout the United States. A 
total of 74,174 pupils from 213 school systems in 46 states were in-
eluded in the normative sample. 
Map Skills Test 
Purpose. A map skills test was constructed by the writer to 
determine: (1) knowledge of map skills at the initial phase of the 
study and before the teaching of the lessons; (2) the amount of learn-
I 
ing achieved at the end of the intensive program of instruction; (3) 
retention and implementation of map skills through May of the academic 
year on a delayed testing; and (4) retention of knowledge after the 
53 
summer vacation on a second delayed test. 
Description of the test. The test included 53 items, each of 
which had four multiple choice answers. Responses were made on an 
answer sheet. The test was administered to each child in the study at 
four separate times by the classroom teachers. All answer sheets were 
hand-scored by the writer. 
Questions were prepared from the major concepts contained in the 
lessons. This factor provided for curriculum validity. 
Items tested knowledge of: 
Cardinal directions 
In-between directions 
Earth concepts 
Continents and oceans 
Spheres and hemispheres 
Imaginary lines 
Time zones 
Pattern map reading 
Diagram reading 
Geographic terminology 
All items that were not covered in detail within the lessons 
were eliminated from the Map Skills Test. Social studies factual data 
had to be omitted from the Map Skills Test. 
The tests were analyzed for mean and standard deviation as 
measures of central tendency. 
Reliability. Reliability on the Map Skills Test has been estab-
lished by the split-half technique with correlation computed by the 
Pearson product-moment method and corrected by applying the Spearman-
B;vown prophecy formula. The reliability for this test had been estab-
lished on the population used in the current study. The reliability 
I 
coefficient was based on 100 random cases arranged from the highest to 
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lowest scores of the total population. The initial Map Skills Test was 
used to establish the corrected reliability coefficient of .933. 
The reliability coefficient was determined by the following 
formulas: 
Pearson Product-Moment 
r = 
L xy Lx I. y 
a x)2 -.1> 2 
- N VL.. y 
Spearman-Brown 
r = 2(rxy) 
1 + rxy 
cL" y)2 
N 
A copy of the Map Skills Test may be found in the Appendix. 
Equating of groups. Seven classes with a population of 203 were 
designated as the Control Group; six classes with 188 as Experimental 
Group I; six classes with 183 as Experimental Group II; and six classes 
with 192 as Experimental Group III. A total of 766 children partici-
pated in the initial phases of the study. Heterogeneous grouping pre-
vailed in all of the classrooms. 
The groups were equated on the basis of means of Chronological 
Age, Mental Age, the Map Reading section of the Iowa Tests of Basic 
Skills (Form II), and the Map Skills Test constructed by the writer. 
Time schedule for the study. In all experimental classes, work 
began on the lessons on October 17, 1960. Visits to the experimental 
classe·s were made during that week and subsequent weeks. When special 
55 
requests for help were made, it was possible to follow these up at once. 
New weekly lessons were delivered each Monday morning. The 
teachers in the experimental classes were instructed to allow 40 min-
utes per day, or 200 minutes per week, the time ordinarily allotted to 
social studies, for the map skills lessons. No additional social studies 
instruction was to be carried on during the use of the map skills lessons 
in these classes. 
tained: 
The following schedule for the experimental classes was main-
October 10 through October 14' 1960 
October 17 through October 21, 1960 
October 24 through October 28, 1960 
October 31 through November 4, 1960 
November 7 through November 10, 1960 
November 14 through November 18, 1960 
November 21 through November 23, 1960 
Total working time 
November 28 through December 2, 1960 
June 5 through June 9, 1961 
September 25 through September 29, 1961 
Preliminary Testing 
200 minutes 
200 minutes 
200 minutes 
160 minutes 
200 minutes 
120 minutes 
1080 minutes 
Final Testing 
Delayed Test A 
Delayed Test B 
The testing schedule for the Control Group was the same as that 
set up for the Experimental Groups: 
October 10 through October 14, 1960 
November · 28 through December 2, 1960 
June 5 through June 9, 1961 
September 25 through September 29, 1961 
Testing at the close of the teaching period. 
Preliminary Testing 
Final Testing 
Delayed Test A 
Delayed Test B 
The teaching les-
sons were concluded on November 23, 1960. The experimental population 
had worked on the lessons for 27 days and had spent 40 minutes per day 
on the work sheets. The total time spent was 1,080 minutes, or 18 hours, 
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over a period of five and one half weeks. This was equivalent to the 
time allotted to social studies on the regular program as prescribed by 
the participating school system. 
At the end of this period all children were administered the Map 
Reading section of the Iowa Tests of Basic Skills, Form I, as well as 
the Map Skills Test. Illness, transfers, and drop-outs reduced the 
number of children to 748. 
Administration of the delayed testing in June. During the week 
prior to June 5, 1961, teachers of both control and experimental groups 
were notified that a retention test would be administered. This in-
formation had been withheld so that no additional practice would be 
provided. These tests included the Map Reading section of the Iowa 
Tests of Basic Skills, Form II, and the Map Skills Test. At this time, 
a Social Studies Fact Test was also administered. 
Although the initial tests had been administered to 766 children 
in the twenty-five classrooms, illness, transfers, drop-outs, and 
equating procedures reduced the number of children to 570: 154 in the 
Control Group; 137 in Experimental Group I; 146 in Experimental Group 
II; and 133 in Experimental Group III. All statistics for the initial 
testing, the testing at the close of the experimental teaching period, 
and the delayed testing in June were determined on the basis of this 
population. 
Social Studies Fact Test 
Purpose. A Social Studies Fact Test was constructed by the 
writer for administration during the two delayed testing phases of the 
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study. The Social Studies Fact Test was to be administered in June of 
the academic year of the study and the following September. The pur-
pose of this test was to determine what effect the concentrated, inten-
sive map skills program had upon the experimental groups and to compare 
the social studies learning of the experimental and control groups. 
Since the experimental group had no social studies instruction for a 
period of five and one half weeks during the map skills lessons, it 
was necessary to determine how this group compared to the control group 
which followed the prescribed curriculum and studied map skills as they 
appeared in the textbook. 
Description of the test. The Social Studies Course of Study for 
the participating system was used as a basis for the form of the test. 
All textbooks being used within the school system were examined to as-
certain collDilOn usage of vocabulary. The selection of items from the 
material covered during the academic year provided curriculum validity. 
Areas which made up the units of study in the fourth grade Course 
of Study included: 
United States 
Local connnunity 
Jungle 
Desert 
Far North 
Netherlands 
Switzerland 
Norway 
A total of 153 items was included. Each area appeared on a sep-
arate page. Items included matching, true-false, multiple choice, and 
categorizing. The last three pages of the test measured recognition of 
facts pertinent to groups of the aforementioned areas of study. 
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The tests were administered by the classroom teachers. Direc-
tions were prepared and given to the teachers prior to each testing 
session. No time limit was established in order to allow greatest ef-
ficiency within a maximum time allotment. 
All tests were hand-scored by the writer. 
Reliability on the Social Studies Fact Test. Reliability on the 
Social Studies Fact Tes .t has been established by the split-half tech-
nique with correlation computed by the Pearson product-moment method 
and corrected by applying the Spearman-Brown prophecy formula. The 
reliability for this test has been established on the populaticin used 
in the June retention test, known as Retention Test A, in the current 
study. The reliability coefficient was based on 100 random cases from 
the total of 570, arranged from the highest to the lowest scores. The 
corrected reliability coefficient was .872. 
The reliability coefficient was determined by the following 
formulas: 
r = 
r = 
1.. xy -
2(rxy) 
(!" x)2 
N 
1 + rxy 
(L y)2 
N 
Spearman-Brown 
Pearson Product-
Moment 
Sample items of the Social Studies Fact Test follow. 
Administration of the delayed testing in September. On Septem-
ber 25, 1961, a retention test was given to all children in the pre-
vious school year's study to determine retention after the summer's 
vacation. All children in the study were readministered the Map Read-
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ing section of the Iowa Tests of Basic Skills, Form I, the Map Skills 
Test, and the Social Studies Fact Test. Due to illness, summer trans-
fers, and summer drop-outs, the data for the September retention test 
included 521 children: 144 in the Control Group; 124 in Experimental 
Group I; 132 in Experimental Group II; and 121 in Experimental Group III. 
Pupil questionnaire. A pupil questionnaire was distributed at 
the end of the teaching period to all children in the experimental pop-
ulation. This questionnaire was developed to ascertain the reaction of 
the pupils to the map skills lessons and the social aspects of working 
in small teams. The questionnaire follows. 
To the pupil: Now that the lessons in map skills have been completed, 
I would like to have you answer some questions for me. 
1. Which team did you work in? 
alone 
pairs 
groups of three 
2. a. Do you think team work is fun? (Answer if you worked in twos 
or threes) 
b. Why? 
3. Have you new friends because you worked with them in groups? 
4. a. Did you enjoy these lessons? 
b. Why? 
5. Have you found map work easier because of these lessons? 
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6. Would you rather have the teacher explaining the work and cor-
recting papers or did you like learning from the lessons, doing 
the activity and correcting your own work? 
7. a. Do you think you would like to try team work in other sub-
jects? 
b. Why? 
8. a. Have you done any map work in your spare time in school or 
at home? 
b. What kind? 
9. Have you used any maps recently that you were able to read be-
cause of these lessons? 
Results of the questionnaire will be found in the Analysis of 
Data chapter. 
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Teacher evaluation form. A form was distributed to all teachers 
in the experimental group to determine their reaction to the lessons 
and to the team-learning approach in Social Studies. 
The questionnaire follows. 
Teacher Participant Evaluation Scale 
1. Did you enjoy being a part of the map skills experiment? 
2. a. If so, what feature of the study did you enjoy most? 
b. What feature of the study did you enjoy least? 
3. Could you offer any suggestions for the improvement of these lessons? 
4. Which size group was your class involved in? 
working alone 
working in pairs 
working in teams of three 
5. Have you ever had small team work before? 
6. If so, in what subject areas have you had children working in pairs 
or teams of three? 
7. Do you think you will continue team work in the area of social 
studies? 
8. In what other areas would you like to try team work? 
9. Did you notice social improvement in the behavior patterns of the 
children? 
10. Were any groups ineffective? 
11. If so, in what ways? 
12. Have you noticed any changes of attitude toward map skills in the 
total class scene due to the intensive study? 
a. Yes 
b. No 
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13. a. Have children in your class shown initiative beyond the lessons 
to do extra map work? 
b. What kind? 
14. Do you intend to use these lessons to supplement your textbook 
study of maps throughout the year? 
15. Have you found children using maps and globes more freely than pre-
vious classes had? 
16. 
17. 
Do you have the following equipment in your classroom? 
a. Wall maps 
b. Globe 
c. Encyclopedia 
d. Atlas 
e. Social Studies text Name: 
Publisher: 
Pate of Publication: 
f. Supplementary texts for social studies 
Do you use any of the following in social studies 
a. Sound Projector 
b. Filmstrip Projector 
c. Opaque Projector 
d. Phonograph 
e. Tape Recorder 
lessons? 
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Results of the teacher evaluation will be found in the Analysis 
of Data chapter. 
CHAPTER III 
DEVELOPMENT OF' THE LESSONS 
In order to conduct the study, it was necessary to develop a 
series of lessons for a planned program in social studies to teach 
basic map skills in the fourth grade using varied-size groups. 
The development of the lessons was initiated with an extensive 
review of the literature to determine the map skills most common to 
the fourth grade curriculum. All of the map skills which are usually 
introduced at the fourth grade level had to be considered in order to 
develop a concentrated and intensive program. 
The map skills which were suggested in the review of research 
were matched with map skills which appeared as goals of current fourth 
grade social studies textbooks and various courses of study. 
Since the prepared lessons were to be used in a particular com-
munity, it was then necessary to ascertain if the map skills were or-
dinarily introduced in the fourth grade classes of the cooperating school 
system. It was found that the participating school system used a multi-
text program in social studies, with textbooks ranging from a 1928 pub-
lication date to a 1955 publication date. Some of the schools were 
using the same textbooks, although revised editions appeared in certain 
classes in the study. 
Textbooks within the fourth grade classes of the participating 
school system and the publication dates of textbooks being used included 
the following: 
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CHAPTER IV 
ANALYSIS OF DATA 
The purpose of this study was to develop and evaluate a planned 
program in social studies to teach basic map skills in the fourth grade 
using varied-size groups--individuals, pairs, and teams of three. 
The data were analyzed to determine: 
1. The size group which produces the greatest amount of map 
skills learning 
2. The size group which shows the greatest amount of retention 
3. The size group which shows the greatest amount of social 
studies fact knowledge 
4. The e f fect of the map skills lessons upon children of dif-
ferent intelligence levels and between boys and girls 
5. The evaluation made by the children and teachers of the pro-
cedures. 
A total of 570 children comprised the four groups on which the 
data were based . 
The Control Group followed their prescribed Course of Study in 
social studies with no deviation ih the instructional program. 
Children in Experimental Groups I, II, and III received the same 
self-directed map skills lessons for twenty-seven days. However, chil-
dren in Experimental Group I worked on the lessons alone; children in 
Experimental Group II worked in pairs; and children in Experimental 
Group III worked in teams of three. There was no teacher aid provided. 
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All formal social studies instruction was delayed until the close of 
the teaching phase of the study. 
All tests used in the evaluation of pupils were hand-scored. 
The statistical procedures used in analyzing the data were measures of 
central tendency and variability. The critical ratio between means was 
used to determine the level of confidence; the .01 level of confidence 
was used to reject the null hypothesis. 
The groups were equated on chronological age, mental age, the 
Map Reading section of the Iowa Tests of Basic Skills, and the Map 
Skills Test.* Tables 1 through 8 show the results of the equating. 
Table 1 shows the distribution of chronological ages in months 
for the four groups in the study. 
*The Map Skills Test was constructed by the writer . A copy of 
this test may be found in the Appendix. 
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TABLE 1 
DISTRIBUTION OF CHRONOLOGICAL AGES 
Freguency 
Ages in Months Coi}.trol Exper imental Experimental Experimental 
Group Group I Group II Group III 
138 - 140 2 1 2 
135 - 137 2 3 1 
132 - 134 2 2 2 1 
129 - 131 1 3 3 3 
126 - 128 4 5 7 3 
123 - 125 6 6 4 7 
120 - 122 6 5 5 4 
117 - 119 11 13 9 8 
114 - 116 9 10 5 11 
111 - 113 26 23 17 19 
108 - 110 33 22 23 26 
105 - 107 22 15 32 18 
102 - 104 16 22 22 21 
99 - 101 14 11 13 9 
N 154 137 146 133 
Mean 111.34 111.34 111.37 111.37 
S.D. 8.40 8.04 8.94 8.52 
The chronological ages in the Control Group, Experimental Group 
II, and Experimental Group III ranged from 99 to 140 months, or 8 
years-3 months to 11 years-8 months, with means of 111.34, 111.37, and 
111.37 months and standard deviations of 8.40, 8.94, and 8.52, re-
spectively. 
The chronological ages in Exper imental Group I ranged from 99 
to 134 months, or 8 years-3 months to 11 years-2 months, with a mean 
of 111 , 34 months and a standard deviation of 8.04. 
Table 2 shows the comparison of chronological ages for the four 
groups. 
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TABLE 2 
COMPARISON OF MEAN CHRONOLOGICAL AGES 
Group No. Mean S.D. S.E.m Diff ·m S.E.d C.R. 
Control 154 111.34 8.40 .677 
.00 .96 .00 Exp.Grp. I 137 111.34 8 . 04 .687 
Control 154 111.34 8.40 .677 
.03 1.00 .03 Exp.Grp.II 146 111.37 8.94 .740 
Control 154 111.34 8.40 .677 
.03 1.00 .03 Exp.Grp.III 133 111.37 8.52 .739 
Exp.Grp.I 137 111.34 8.04 .687 
.03 1.01 .03 Exp.Grp.II 146 111.37 8.94 .740 
Exp.Grp.I 137 111.34 8.04 . 687 
.03 1.01 .03 Exp.Grp.III 133 111.37 8.52 .739 
Exp.Grp.II 146 111.37 8.94 .740 
.00 1.05 .00 Exp.Grp.III 133 111.37 8.52 .739 
The chronological ages of pupils in the four groups were com-
parable, showing that the groups had been equated on this measure. 
Table 3 shows the distribution of mental ages in months for the 
four groups in the study. 
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TABLE 3 
DISTRIBUTION OF MENTAL AGES 
Freguency 
Ages in Months Control Experimental Experimental Experimental 
Group Group I Group II Group III 
141 - 143 2 1 1 
138 - 140 1 2 1 
135 - 137 2 2 2 2 
132 - 134 3 3 5 4 
129 - 131 6 6 6 6 
126 - 128 4 16 9 17 
123 - 125 26 10 23 15 
120 - 122 27 19 21 19 
117 - 119 18 22 12 15 
114 - 116 24 15 20 7 
111 - 113 20 22 18 16 
108 - 110 15 14 19 19 
105 - 107 2 2 6 8 
102 - 104 4 4 3 4 
N 154 137 146 133 
Mean 118.55 118.50 118.37 118.36 
S.D. 7.47 7.68 7.98 8.37 
The mental ages in the Control Group, Experimental Group II, 
and Experimental Group III ranged from 102 to 143 months, or 8 years-
5 months to 11 years-11 months, with means of 118.55, 118.37, and 
118.36 months and standard deviations of 7.47, 7.98, and 8.37, 
respectively. 
The mental ages in Experimental Group I ranged from 102 to 140 
months, or 8 years-5 months to 11 years-8 months, with a mean of 
118.50 months and a standard deviation of 7.68. 
Table 4 shows the comparison of mean mental ages for the four 
groups. 
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TABLE 4 
COMPARISON OF MEAN MENTAL AGES 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
Control 154 118.55 7.47 .602 
.05 .89 .06 Exp.Grp.I 137 118.50 7.68 .656 
Control 154 118.55 7.47 .602 
.18 .89 .20 Exp.Grp.II 146 118.37 7.98 .661 
Control 154 118.55 7.47 .602 
.19 .94 .20 Exp.Grp. III 133 118.36 8.37 .726 
Exp.Grp.I 137 118.50 7.68 .656 
.13 .93 .14 Exp.Grp.II 146 118.37 7.98 .661 
Exp.Grp.I 137 118.50 7.68 .656 
.14 .98 .14 Exp.Grp.III 133 118.36 8.37 .726 
Exp.Grp.II 146 118.37 7.98 .661 
.01 .98 .01 Exp .Grp. III 133 118.36 8.37 .726 
The mean mental ages of pupils in the four groups were com-
parable, showing that the groups had been equated on this measure. 
Table 5 shows the distribution of scores on the initial test 
of the Map Reading section of the Iowa Tests of Basic Skills (Form 2), 
for the four groups in the study. 
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TABLE 5 
DISTRIBUTION OF SCORES ON THE INITIAL TEST OF THE MAP READING SECTION 
OF THE IOWA TESTS OF BASIC SKILLS (FORM 2) 
Freguency 
Scores Control Experimental Experimental Experimental 
Group Group I Group II Group III 
57 - 59 1 
54 - 56 1 
51 - 53 
48 - 50 1 
45 - 47 1 
42 - 44 3 1 
39 - 41 2 4 
36 - 38 1 4 3 2 
33 - 35 9 7 6 8 
30 - 32 14 8 5 8 
27 - 29 15 8 18 12 
24 - 26 22 22 14 13 
21 - 23 22 14 15 18 
18 - 20 26 20 21 17 
15 - 17 18 20 30 21 
12 - 14 19 19 20 16 
9 - 11 5 8 7 6 
6 - 8 1 1 1 4 
3 - 5 2 1 1 3 
0 - 2 1 
N 154 137 146 133 
Mean 21.59 21.43 21.33 21.21 
S.D. 6.93 8.49 8.46 8.40 
The scores for the Control Group on the Map Reading section of 
the Iowa Tests of Basic Skills ranged from 3 to 38, with a mean of 
21.59 and a standard devi ation of 6.93; Experimental Group I, from 0 
to 56, with a mean of 21.43 and a standard deviation of 8.49; Experi-
mental Group II, from 3 to 59, with a mean of 21.33 and a standard 
deviation of 8.46; and Experimental Group III, from 3 to 44, with a 
mean of 21.21 and a standard deviat i on of 8.40. 
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Table 6 shows the comparison of mean scores on the initial test 
of the Map Reading section of the Iowa Tests of Basic Skills (Form 2), 
for the four groups. 
TABLE 6 
COMPARISON OF MEAN SCORES ON THE INITIAL TEST 
OF THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS (FORM 2) 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
Control 154 21.59 6.93 .557 
.16 .91 .18 Exp.Grp.I 137 21.43 8.49 .725 
Control 154 21.59 6.93 .557 
.26 .89 .29 Exp.Grp.II 146 21.33 8.46 .700 
Control 154 21.59 6.93 .557 
.38 .92 .41 Exp.Grp.III 133 21.21 8.40 .729 
Exp.Grp.I 137 21.43 8.49 .725 
.10 1.01 .09 Exp.Grp.II 146 21.33 8.46 .700 
Exp.Grp.I 137 21.43 8.49 .725 
.22 1.03 .21 Exp .Grp. III 133 21.21 8.40 .729 
Exp.Grp.II 146 21.33 8.46 .700 
.12 1.01 .12 Exp .Grp. III 133 21.21 8.40 .729 
The mean scores in all groups were comparable with no statisti-
cally significant difference between any of the groups. This would 
indicate that the groups had been equated on this measure. 
Table 7 shows the distribution of scores on the initial Map 
Skills Test for the four groups. 
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TABLE 7 
DISTRIBUTION OF SCORES ON THE INITIAL MAP SKILLS TEST 
Freguency 
Scores Control Experimental Experimental Experimental 
Group Group I Group II Group III 
48 - 50 1 
45 - 47 
42 - 44 1 2 2 1 
39 - 41 3 1 2 
36 - 38 3 4 4 4 
33 - 35 3 7 5 5 
30 - 32 7 12 8 7 
27 - 29 11 15 9 12 
24 - 26 28 18 15 12 
21 - 23 29 12 34 20 
18 - 20 24 13 24 23 
15 - 17 25 20 23 27 
12 - 14 11 12 12 16 
9 - 11 7 14 6 3 
6 - 8 1 6 2 
3 - 5 1 1 
0 - 2 1 1 
N 154 137 146 133 
Mean 21.55 21.41 21.39 21.39 
S.D. 6.87 8.85 7.23 7.26 
The scores for the Control Group on the initial Map Skills Test 
ranged from 3 to 44, with a mean of 21.55 and a standard deviation of 
6.87; Experimental Group I, from 0 to 50, with a mean of 21.41 and a 
standard deviation of 8.85; Experimental Group II, from 0 to 44, with 
a mean of 21.39 and a standard deviation of 7.23; and Experimental 
Group III, from 3 to 44, with a mean of 21.39 and a standard deviation 
of 7.26. 
Table 8 shows the comparison of scores on the initial Map Skills 
Tests for the four groups. 
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TABLE 8 
COMPARISON OF MEAN SCORES ON THE INITIAL MAP SKILLS TEST 
Group No. Mean S.D. S.E.m Diff ·m S.E.d C.R. 
Control 154 21.55 6.87 .554 
.14 .94 .15 Exp.Grp.I 137 21.41 8.85 .756 
Control 154 21.55 6.87 .554 
.16 .82 .19 Exp.Grp.II 146 21.39 7.23 .599 
Control 154 21.55 6.87 .554 
.16 .84 .19 Exp .Grp. III 133 21.39 7.26 .629 
Exp.Grp.I 137 21.41 8.85 .756 
.02 .96 .02 Exp.Grp.II 146 21.39 7.23 .599 
Exp.Grp.I 137 21.41 8.85 .756 
.02 .98 .02 Exp. Grp. III 133 21.39 7.26 .629 
Exp.Grp.II 146 21.39 7.23 .599 
.00 .87 .00 Exp.Grp. III 133 21.39 7.26 .629 
The means in all groups were comparable with no statistically 
significant difference between any of the groups. This would indicate 
that the groups had been equated on this measure. 
The four groups were comparable on the basis of chronological 
age, mental age, the Map Skills section of the Iowa Tests of Basic 
Skills, and a Map Skills Test. 
The experimental teaching period was conducted for twenty-seven 
days. It will be recalled that all experimental groups were given the 
same· lessons; however, Experimental Group I worked as individuals, Ex-
perimental Group II worked in pairs, and Experimental Group III worked 
in teams of three. The Control Group followed the prescribed Course 
88 
of Study in social studies. 
Table 9 shows the distribution of scores on the Map Reading 
section of the Iowa Tests of Basic Skills (Form 1), for the four groups 
at the end of the teaching period. 
TABLE 9 
DISTRIBUTION OF SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS (FORM 1) 
Scores 
63 - 65 
60 - 62 
57 - 59 
54 - 56 
51 - 53 
48 - so 
45 - 47 
42 - 44 
39 - 41 
36 - 38 
33 - 35 
30 - 32 
27 - 29 
24 - 26 
21 - 23 
18 - 20 
15 - 17 
12 - 14 
9 - 11 
6 - 8 
3 - 5 
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD 
N 
Mean 
S.D. 
Frequency 
Control Experimental Experimental 
Group Group I Group II 
1 
3 
5 
14 
25 
22 
24 
25 
15 
14 
4 
2 
154 
21.42 
6.75 
1 
1 
1 
3 
1 
4 
4 
8 
7 
17 
29 
17 
17 
12 
7 
4 
2 
1 
1 
137 
27.65 
9.30 
1 
3 
3 
6 
13 
20 
25 
20 
31 
12 
4 
8 
146 
32.46 
6.99 
Experimental 
Group III 
3 
1 
3 
2 
5 
7 
6 
9 
17 
13 
12 
15 
17 
10 
7 
1 
2 
3 
133 
36.13 
10.83 
The scores for the Control Group on the Map Reading section of 
the Iowa Tests of Basic Skills ranged from 3 to 41, with a mean of 
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21.42 and a standard deviatio~ of 6.75; Experimental Group I , from 3 
to 62, with a mean of 27.65 and a standard deviation of 9.30; Experi-
mental Group II, from 18 to 59, with a mean of 32.46 and a standard 
deviation of 6.99; and Experimental Gr oup III, from 12 to 65, with a 
mean of 36.13 and a standard deviation of 10.83. 
Table 10 presents a comparison of the mean scores on the Map 
Reading section of the Iowa Tests of Basic Skills at the close of the 
experimental teaching period fo·r the four groups. 
TABLE 10 
j 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION 
OF THE IOWA TESTS OF BASIC SKILLS (FORM 1) 
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD 
Gr oup No. Mean S .D. S.E.m Diff ·m S.E.d 
Control 154 21.42 6.75 .544 6.23 Exp.Grp.I 137 27.65 9.30 .709 .89 
Control 154 21 .42 6.75 .544 11 . 04 .79 Exp.Gr p.II 146 32.46 6.99 .579 
Control 154 21.42 6.75 .544 14.71 1.09 Exp.Grp.III 133 36.13 10.83 .939 
Exp.Grp.I 137 27.65 9.30 .709 4.81 .92 Exp.Grp.II 146 32 . 46 6.99 .579 
Exp.Grp . I 137 27.65 9.30 .709 8.48 1.18 Exp .Grp. III 133 36.13 10.83 .939 
Exp .Grp.II 146 32.46 6.99 .579 3.67 Exp.Grp.III 133 36.13 10.83 .939 1.10 
C.R. 
7.00 
13.97 
13.50 
5.23 
7.19 
3.34 
The mean score was 21.42 for the Control Group, 27.65 for Ex-
perimenta1 Group I, 32.46 for Experimental Group II, and 36 . 13 for Ex-
perimental Group III. 
A comparison of the mean scores shows all experimental groups 
have significant differences at the .01 level of confidence over the 
Control Group. An analysis of these data shows: 
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The difference between the Control Group and Experimental Group 
I was 6.23, with a critical ratio of 7.00; the difference between the 
Control Group and Experimental Group II was 11.04, with a critical 
ratio of 13.97; and the difference between the Control Group and Ex-
perimental Group III was 14.71, with a critical ratio of 13.50. All 
critical ratios in this comparison are highly significant at the .01 
level of confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 4.81 between Experimental Groups I 
and II. The critical ratio of 5.23 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group II. 
There was a difference of 8.48 between Experimental Groups I 
and III. The critical ratio of 7.19 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group III . 
There was a difference of 3.67 between Experimental Groups II 
and III. The critical ratio of 3.34 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group III. 
A comparison of the mean scores of the experimental groups indi-
cates that the gr eatest gains were made by Experimental Group III, fol-
lowed by Experimental Groups II and I, respectively. 
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Table 11 shows the distribution of scores on the Map Skills Test 
for each of the groups at the close of the experimental teaching period. 
Scores 
51 - 53 
48 - 50 
45 - 47 
42 - 44 
39 - 41 
36 - 38 
33 - 35 
30 - 32 
27 - 29 
24 - 26 
21 - 23 
18 - 20 
15 - 17 
12 - 14 
9 - 11 
TABLE 11 
DISTRIBUTION OF SCORES ON THE MAP SKILLS TEST 
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD 
Freguency 
Control Experimental Experimental Experimental 
Group Group I Group II Group III 
5 10 14 
9 18 25 
2 14 18 21 
3 15 29 20 
4 22 27 18 
4 12 20 15 
5 14 10 8 
11 17 5 6 
19 11 5 5 
19 5 3 
19 6 1 1 
35 3 
21 2 
11 2 
1 
N 154 137 146 133 
Mean 23.50 36.48 41.29 42.66 
S.D. 7.59 8.94 6.54 6.18 
The scores for the Control Group on the Map Skills Test ranged 
from 9 to 47, with a mean of 23.50 and a standard deviation of 7.59; 
Experimental Group I, from 12 to 53, with a mean of 36.48 and a stand-
ard deviation of 8.94; Experimental Group II, from 21 to 53, with a 
mean of 41.29 and a standard deviation of 6.54; and Experimental Group 
III, from 21 to 53, with a mean of 42.66 and a standard deviation of 
6.18. 
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Table 12 presents a comparison of the scores on the Map Skills 
Test at the close of the experimental teaching period for the four 
groups. 
TABLE 12 
COMPARISON OF SCORES ON THE MAP SKILLS TEST 
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD 
Group No. Mean S.D. S.E.m Diff ·m S.E.d C.R. 
Control 154 23.50 7.59 .612 12.98 .98 13.24 Exp.Grp.I 137 36.48 8.94 .763 
Control 154 23.50 7.59 .612 17.79 .82 21.70 Exp.Grp.II 146 41.29 6.54 .541 
Control 154 23.50 7.59 .612 19.16 .81 23.65 Exp . G rp . I II 133 42.66 6.18 . 536 
Exp.Grp.I 137 36.48 8.94 .763 4.81 .94 5.12 Exp.Grp. II 146 41.29 6.54 .541 
Exp.Grp.I 137 36.48 8.94 .763 6.18 .93 6.65 Exp .Grp. III 133 42.66 6.18 .536 
Exp.Grp.II 146 41.29 6.54 .541 1.37 .76 1.80 Exp.Grp.III 133 42.66 6.18 .536 
The mean score was 23.50 for the Control Group, 36.48 for Ex-
perimental Group I, 41.29 for Experimental Group II, and 42.66 for Ex-
perimental Group III. 
A comparison of the mean scores shows all experimental groups 
have significant differences at the .01 level of confidence over the 
Control Group. An analysis of these data shows: 
The difference between the Control Group and Experimental Group 
I was 12.98, with a critical ratio of 13.24; the difference between 
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the Control Group and Experimental Group II was 17.79, with a critical 
ratio of 21.70; and the difference between the Control Group and Experi-
mental Group III was 19.16, with a critical ratio of 23.65. All crit-
ical ratios in t his comparison are highly significant at the .01 level 
of confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 4.81 between Experimental Groups I 
and II. The cr i tical ratio of 5.12 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group II. 
There was a difference of 6.18 between Experimental Groups I 
and III. The critical ratio of 6.65 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Gr oup III. 
There was a difference of 1.37 between Experimental Groups II 
and III. The critical ratio of 1.80 favors Experimental Group III but 
is not significant and merely approaches statistical significance at 
the .05 level of confidence. 
A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III, 
followed by Experimental Groups II and I, respectively. 
At the conclusion of the experimental teaching program in map 
skills, the children in the three experimental groups commenced the 
prescribed fourth grade Course of Study in social studies. The Control 
Group had followed this program throughout the twenty-seven-day period 
during which the experimental groups had worked exclusively on the map 
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skills lessons. Therefore, the Control Group had twenty-seven more 
days of instruction in social studies factual material, while the three 
experimental groups used this time for the special purpose of the in-
tensive map skills lessons. 
A delayed testing program was planned to measure retention and 
growth at the close of the school year in June. The Map Reading sec-
tion of the Iowa Tests of Basic Skills (Form 2) and the Map Skills Test 
were readministered. A Social Studies Fact Test was constructed to be 
used for all groups at the testing period in June. 
Table 13 shows the distribution of scores on the Map Reading 
section of the Iowa Tests of Basic Skills (Form 2) at the delayed test-
ing in June. 
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TABLE 13 
DISTRIBUTION OF SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS (FORM 2) AT THE DELAYED TESTING IN JUNE 
Scores Freguency 
Control Experimental Experimental Experimental 
Group Group I Group II Group III 
66 - 68 1 
63 - 65 3 
60 - 62 1 1 5 
57 - 59 2 2 
54 - 56 3 3 
51 - 53 1 1 1 5 
48 - 50 1 2 1 8 
45 - 47 2 3 6 8 
42 - 44 2 5 5 9 
39 - 41 6 10 10 9 
36 - 38 6 15 14 14 
33 - 35 11 15 17 6 
30 - 32 16 16 25 19 
27 - 29 30 17 19 14 
24 - 26 25 18 21 9 
21 - 23 25 13 14 4 
18 - 20 18 10 4 8 
15 - 17 10 6 5 5 
12 - 14 3 
9 - 11 1 
N 154 137 146 133 
Mean 26.87 30 . 49 31.58 36.64 
S.D. 7.26 9.33 8.55 12.45 
At the delayed testing in June, the scores for the Control 
Group ori the Map Reading section of the Iowa Tests of Basic Skills 
ranged from 9 to 53, with a mean of 26.87 and a standard deviation of 
7.26; Experimental Group I, from 12 to 62, with a mean of 30.49 and a 
standard deviation of 9.33; Experimental Group II, from 15 to 62 items 
correct, with a mean of 31.58 and a standard deviation of 8.55; and 
Experimental Group III, from 12 to 68 items correct, wi th a mean of 
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36.64 and a standard deviation of 12.45. 
Table 14 presents a comparison of the mean scores on the Map 
Reading section of the Iowa Tests of Basic Skills at the delayed test-
ing in June for the four groups. 
TABLE 14 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION 
OF THE IOWA TESTS oF· BASIC SKILLS (FORM 2) 
Group 
Control 
Exp.Grp.I 
Control 
Exp.Grp.II 
Control 
Exp. Grp. III 
Exp.Grp.I 
Exp.Grp.II 
Exp.Grp.I 
Exp.Grp.III 
Exp.Grp.II 
Exp.Grp.III 
No. 
154 
137 
154 
146 
154 
133 
137 
146 
137 
133 
146 
133 
AT THE DELAYED TESTING IN JUNE 
Mean 
26.87 
30.49 
26.87 
31.58 
26.87 
36.64 
30.49 
31.58 
30.49 
36.64 
31.58 
36.64 
S.D. 
7.26 
9.33 
7.26 
8.55 
7.26 
12.45 
9.33 
8.55 
9.33 
12.45 
8.55 
12.45 
.585 
.797 
.585 
.708 
.585 
1.08 
.797 
.708 
.797 
1.08 
. 708 
1.08 
Diff ·m 
3.62 
4. 71 
9. 77 
1.09 
6.15 
5.06 
.99 
.92 
1.23 
1.07 
1.34 
1.29 
C.R. 
3.66 
5.12 
7.94 
1.02 
4.59 
3.92 
The mean score was 26.87 for the Control Group, 30.49 for Experi-
mental Group I, 31.58 for Experimental Group II, and 36.64 for Experi-
mental Group III. 
A comparison of the mean scores shows all experimental groups 
have significant differences at the .01 level of confidence over the 
Control Group. An analysis of these data shows: 
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The difference between the Control Group and Experimental Group 
I was 3.62, with a critical ratio of 3.66; the difference between the 
Control Group and Experimental Group II was 4.71, with a critical ratio 
of 5.12; and the difference between the Control Group and Experimental 
Group III was 9.77, with a critical ratio of 7.94. All critical ratios 
in this comparison are significant at the .01 level of confidence, 
favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 1.09 between Experimental Groups I 
and II. The critical ratio of 1.02 favors Experimental Group II, but 
is not significant. 
There was a difference of 6.15 between Experimental Groups I 
and III. The critical ratio of 4.59 indicates a significant differ-
ence at the .01 level of confidence, favoring Experimental Group III. 
There was a difference of 5.06 between Experimental Groups II 
and III. The critical ratio of 3.92 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group Ill. 
A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III, 
followed by Experimental Groups II and I, respectively. 
Table 15 shows the distribution of scores on the Map Skills 
Test at the delayed testing in June. 
98 
TABLE 15 
DISTRIBUTION OF SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN JUNE 
Freguency 
Scores Control Experimental Experimental Experimental 
Group Group I Group II Group III 
51 - 53 13 6 25 
48 - 50 5 14 15 14 
45 - 47 6 12 23 26 
42 - 44 12 12 19 13 
39 - 41 . 15 16 27 20 
36 38 12 19 17 14 
33 - 35 16 15 11 12 
30 - 32 19 5 10 1 
27 - 29 21 11 8 4 
24 - 26 21 5 4 1 
21 - 23 10 8 5 2 
18 - 20 11 2 1 
15 - 17 2 4 1 
12 - 14 3 1 
9 - 11 1 
N 154 137 146 133 
Mean 31.42 36. il 9 39.51 42.82 
S.D. 8.70 9.42 7.65 7.47 
At the delayed testing in June the scores for the Control Group 
on, the Map Skills Test ranged from 9 to 50, with a mean of 31.42 and a 
standard deviation of 8.70; Experimental Group I, from 12 to 53, with 
a mean of 36.79 and a standard deviation of 9.42; Experimental Group 
II, from 18 to 53, with a mean of 39.51 and a standard deviation of 
7.65; Experimental Group III, from 15 to 53, with a mean of 42.82 and 
a standard deviation of 7.47. 
Table 16 presents a comparison of the scores on the Map Skills 
Test at the delayed testing in June for the four groups. 
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TABLE 16 
/ 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN JUNE 
Group No. Mean S.D. S.E.m Diff •m S.E.d C.R. 
Control 154 31.42 8. 70 .701 5.37 1.07 5.02 Exp.Grp.I 137 36.79 9.42 .804 
Control 154 31.42 8.70 .701 8.09 .94 8.61 Exp.Grp.II 146 39.51 7.65 .633 
Control 154 31.42 8. 70 .701 11.40 .95 12.00 Exp .Grp. III 133 42.82 7.47 .648 
Exp.Grp.I 137 36.79 9.42 .804 2. 72 1.02 2.67 Exp.Grp.II 146 39.51 7.65 .633 
Exp.Grp.I 137 36.79 9.42 .804 6.03 1.03 5.85 Exp.Grp.III 133 42.82 7.47 .648 
Exp.Grp.II 146 39.51 7.65 .633 3.31 .91 3.64 Exp.Grp. III 133 42.82 7.47 .648 
The mean score was 31.42 for the Control Group, 36.79 for Ex-
perimental Group I, 39.51 for Experimental Group II, and 42.82 for Ex-
perimental Group III. 
A comparison of the mean scores shows all experimental groups 
have significant differences at the .01 level of confidence over the 
Control Group. An analysis of these data shows: 
The difference between the Control Group and Experimental Group 
I was 5.37, with a critical ratio of 5.02; the difference between the 
Control Group and Experimental Group II was 8.09, with a critical ratio 
of 8.61; and the difference between the Control Group and Experimental 
Group III was 11.40, with a critical ratio of 12.00. All critical 
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ratios in this comparison are highly significant at the .01 level of 
confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 2.72 between Experimental Groups I 
and II. The critical ratio of 2.67 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group II. 
There was a difference of 6.03 between Experimental Groups I 
and III. The critical ratio of 5.85 indicates a significant differ-
ence at the .01 level of confidence, favoring Experimental Group III. 
There was a difference of 3.31 between Experimental Groups II 
and III. The critical ratio of 3.64 indicates a significant differ-
ence at the .01 level of confidence, favoring Experimental Group III. 
A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III, 
followed by Experimental Groups II and I, respectively. 
Table 17 shows the distribution of scores on the Social Studies 
Fact Test at the delayed testing in June. 
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TABLE 17 
DISTRIBUTION OF SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN JUNE 
Freguency 
Scores Control Experimental Experimental Experimental 
Group Group I Group II Group III 
140 - 149 2 1 4 4 
130 - 139 10 4 13 20 
120 - 129 14 11 20 20 
110 - 119 7 17 34 22 
100 - 109 13 13 23 19 
90 - 99 16 18 24 22 
80 - 89 28 18 7 15 
70 - 79 20 17 9 9 
60 - 69 20 14 6 1 
so - 59 10 11 3 
40 - 49 8 10 3 1 
30 - 39 5 2 
20 - 29 1 1 
N 154 137 146 133 
Mean 86.32 86.76 104.98 108.18 
S.D. 27.30 26.30 22.00 20.20 
In the Control Group and Experimental Group I, the scores on 
the Social Studies Fact Test ranged from 20 to 149, with means of 
86.32 and 86.76 and standard deviations of 27.30 and 26.30, respectively, 
. at the delayed testing in June. 
In Experimental Groups II and III, the scores on the Social 
Studies Fact Test ranged from 40 to 149, with means of 104.98 and 
108.18 and standard deviations of 22.00 and 20.20, respectively, at 
the delayed testing in June. 
Table 18 shows a comparison of the mean scores on the Social 
Studies Fact Test for the four groups at the delayed testing in June. 
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TABLE 18 
COMPARISON OF SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN JUNE 
Group No. Mean S.D. S.E.m Diff.m S .E.d C.R. 
Control 154 86.32 27.30 2.20 
.44 3.15 .14 Exp.Grp.I 137 86.76 26.30 2.25 
Control 154 86.32 27.30 2.20 18.66 2.86 6.52 Exp.Gr p.II 146 104.98 : 22.00 1.82 
Control 154 86.32 27.30 2.20 21.86 2.81 7.78 Exp .Gr p. III 133 108 . 18 20.20 1. 75 
Exp.Gr p.I 137 86.76 26.30 2.25 18.22 2.89 6.30 Exp.Grp. II 146 104.98 22.00 1.82 
Exp.Grp.I 137 86.76 26.30 2.25 21.42 2.85 7.52 Exp.Gr p.III 133 108 . 18 20.20 1. 75 
Exp.Grp.II 146 104.98 22.00 1.82 3.20 2.52 1.27 Exp .Grp. III 133 108.18 20.20 1. 75 
The mean score was 86.32 for the Control Group, 86.76 for Ex -
perimental Gr oup I, 104.98 for Experimental Group II, and 108.18 for 
Experimental Group III. 
A compar i son of mean scores shows Experimental Groups II and 
III have statistically significant differences at the .01 level of con-
f i dence over the Control Group and Exper imental Group I. An analysis 
of these data shows: 
There was a difference of .44 between the Control Gr oup and Ex-
perimental Group I. The critical ratio of .14 i s not significant and 
indicates no difference between the two groups. 
The difference between the Control Group and Experimental Group 
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II was 18.66, wi th a critical ratio of 6.52, and the difference between 
the Control Gr oup and Experimental Group III was 21.86, with a critical 
ratio of 7.78. These critical ratios are highly significant at the .01 
level of confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 18.22 between Experimental Groups I 
and II. The critical ratio of 6.30 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group II. 
There was a difference of 21.42 between Experimental Groups I 
and III. The critical ratio of 7.52 indicates a significant differ-
ence at the .01 level of confidence, favo Eing Experimental Group III. 
There was a difference of 3.20 between Experimental Groupsii 
and III. The critical ratio of 1.27 indicates no significant differ-
ence between the groups. 
A comparison of mean scores shows the greatest gains were made 
by Experimental Group III, followed by Experimental Group II, Experi-
mental Group I, and the Control Group, respectively. 
A second delayed testing program was planned to measure retention 
after the summer vacation. In September the following tests were re-
administered to the four groups: (a) the Map Reading section of the 
Iowa Tests of Basic Skills (Form 1); (b) the Map Skill.s Test; and (c) 
the Social Studies Fact Test. 
Due to illness, summer transfers, and summer drop-outs, the 
data for the September retention test were analyzed for 521 children. 
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The Control Group lost ten children~ reducing the number to 144; Ex-
perimental Group I lost 13 children, reducing the number to 124; Ex-
perimental Group II lost 14 children, reducing the number to 132; and 
Experimental Group III lost 12 children, reducing the number to 121. 
A comparison was made to determine· if the groups remained equated 
even though there had been a reduction of the total population after 
the sunnn:er vacation. The data of the total population at the initial 
testing and the population which remained at the delayed testing in 
September were used to compare the mean chronological ages and mental 
ages, and the mean scores on the Map Reading section of the Iowa Tests 
of Basic Skills and the Map Skills Test. 
The following legend has been used in Tables 19 through 34: 
I.T. = Initial Testing 
D.T. = Delayed Testing 
Tables 19 through 22 show a comparison of mean chronological 
ages for the total population of each group at the initial testing and 
the population which remained in the study at the delayed testing in 
September. 
TABLE 19 
COMPARISON OF MEAN CHRONOLOGICAL AGES 
OF THE TOTAL CONTROL GROUP POPULATION OF 154 AT THE INITIAL TESTING 
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
I.T. 
D.T. 
Group 
Control 
Control 
No. 
154 
144 
Mean 
111.34 
111.46 
s .D.. 
8.40 
8.52 
S.E ·m 
.677 
.710 
Diff ·m 
.12 
C.R. 
.98 .12 
I.T . 
D.T. 
I.T. 
D.T. 
I. T. 
D.T. 
TABLE 20 
COMPARISON OF MEAN CHRONOLOGICAL AGES OF THE TOTAL 
EXPERIMENTAL GROUP I POPULATION OF 137 AT THE INITIAL TESTING 
AND THE 124 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
Group No. Mean S .D. S.E .m Diff.m · S.E.d 
Exp.Grp.I 137 111.34 8.04 .687 
.02 1.00 Exp.Grp.I 124 111.32 8.07 .724 
TABLE 21 
COMPARISON OF MEAN CHRONOLOGICAL AGES OF THE TOTAL 
EXPERIMENTAL GROUP II POPULATION OF 146 AT THE INITIAL TESTING 
AND THE 132 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
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C.R. 
.02 
Group No. Mean S.D. Diff,m S.E.d C.R. 
Exp.Grp.II 
Exp.Grp.II 
146 
132 
111.37 
110.84 
8.94 
8.76 
TABLE 22 
.740 
.760 .53 1.06 .50 
COMPARISON OF MEAN CHRONOLOGICAL AGES OF THE TOTAL 
EXPERIMENTAL GROUP III POPULATION OF 133 AT THE INITIAL TESTING 
AND THE 121 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
Group 
Exp .Grp. III 
Exp .Grp. III 
No. 
133 
121 
Mean S.D. 
111.37 
110.71 
8.52 
7.95 
.739 
.723 
Diff.m S.E.d C.R. 
.66 1.03 .64 
There was no significant difference between any of the groups. 
This would indicate that the groups remained equated on this measure. 
Tables 23 through 26 show a comparison of mean mental ages for 
the total population of each group at the initial testing and the pop-
ulation which remained in the study at the delayed testing in September . 
TABLE 23 
COMPARISON OF MEAN :MENTAL AGES OF THE TOTAL 
CONTROL GROUP POPULATION OF 154 AT THE INITIAL TESTING 
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
106 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
I.T. 
D.T. 
Control 
Control 
154 118.55 7.47 
144 118.62 7.35 
TABLE 24 
.602 
.613 .07 .86 
COMPARISON OF MEAN MENTAL AGES OF THE TOTAL 
EXPERIMENTAL GROUP I POPULATION OF 137 .AT THE INITIAL TESTING 
AND THE 124 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
.08 
Group lilo • Mean S . D • Diff.m S.E.d C.R. 
I. T. Exp .Grp. I 
D;T. Exp.Grp.I 
137 118.50 7.68 
124 118.70 7.47 
TABLE 25 
.656 
.671 .20 .94 
COMPARISON OF MEAN MENTAL AGES OF THE TOTAL 
EXPERIMENTAL GROUP II POPULATION OF 146 AT THE INITIAL TESTING 
AND THE 132 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
.21 
Group No . Mean S . D. Diff.m S.E.d C.R. 
I. T. Exp .Grp. II 
D.T. Exp.Grp.II 
146 118.37 7.98 
132 118.57 7.92 
.661 
.688 .20 .95 .21 
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TABLE 26 
COMPARISON OF MEAN MENTAL AGES OF THE TOTAL 
EXPERIMENTAL GROUP III POPULATION OF 133 AT THE INITIAL TESTING 
AND THE 121 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
I.T. 
D.T. 
Group 
Exp.Grp.III 
Exp .Grp. III 
No. 
133 
121 
Mean 
118.36 
118.62 
S.D. 
8.37 
8.40 
.726 
. 764 
Diff.m S.E.d C.R . 
.26 1.05 .25 
There was no significant difference between any of the groups. 
This would indicate that the groups remained equated on this measure. 
Tables 27 through 30 show a comparison of mean scores on the 
Map Reading section of the Iowa Tests of Basic Skills for the total 
population of each group at the initial testing and the population 
which remained in the study at the delayed testing in September. 
I.T. 
D.T. 
TABLE 27 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION 
OF THE IOWA TESTS OF BASIC SKILLS OF THE 'TOTAL CONTROL GROUP 
POPULATION OF 154 AT THE INITIAL TESTING 
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
Group 
Control 
Control 
No. 
154 
144 
Mean S.D. 
21.59 
21.46 
6.93 
6.93 
S.E.m 
.557 
.578 
Diff.m S.E.d C.R. 
.13 .80 .16 
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TABLE 28 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS OF THE TOTAL EXPERIMENTAL GROUP I POPULATION OF 137 
AT THE INITIAL TESTING AND THE 124 WHO REMAINED 
IN THE DELAYED TESTING IN SEPTEMBER 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
I.T. Exp.Grp.I 137 21.43 8.49 .725 
.06 1.06 .06 D.T. Exp.Grp.I 124 21.49 8.61 . 773 
TABLE 29 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS OF THE TOTAL EXPERIMENTAL GROUP II POPULATION OF 146 
AT THE INITIAL TESTING AND THE 132 WHO REMAINED 
IN THE DELAYED TESTING IN SEPTEMBER 
Group 
I. T. Exp.Grp. II 
D.T. Exp.Grp.II 
No. Mean S . D. 
146 21.33 8.46 
132 21.71 8.31 
TABLE 30 
S.E.m 
.700 
.721 
Diff.m S.E.d C.R. 
.38 1.00 .38 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS OF THE TOTAL EXPERIMENTAL GROUP III POPULATION OF 133 
AT THE INITIAL TESTING AND THE 121 WHO REMAINED 
IN THE DELAYED TESTING IN SEPTEMBER 
Group No . Mean S . D. 
I.T. Exp.Grp.III 133 21.21 8.40 
D.T. Exp.Grp.III 121 21.85 8.37 
S.E.m 
.729 
.761 
Diff.m S.E.d C.R. 
.64 1.05 .61 
There was no significant difference between any of the groups. 
This would indicate that the groups remained equated on this measure. 
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Tables 31 through 34 show a comparison of mean scores on the 
Map Skills Test for the total population of each group at the initial 
testing and the population which remained in the study at the delayed 
testing in September. 
TABLE 31 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
OF THE TOTAL CONTROL GROUP POPULATION OF 154 AT THE INITIAL TESTING 
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
I. T. 
D.T. 
Group 
Control 
Control 
No. 
154 
144 
Mean S.D. 
21.55 
21.50 
6.87 
6.57 
TABLE 32 
.554 
.548 
Diff.m S.E.d C.R. 
.05 ;78 .06 
COMPARI~ON OF MEAN SCORES ON THE MAP SKILLS TEST OF THE 
TOTAL EXPERIMENTAL GROUP I POPULATION OF 13 7 AT THE INITIAL TESTING 
AND THE 124 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
I. T. 
D.T. 
Group 
Exp.Grp.I 
Exp.Grp.I 
No • Mean S.. D. 
137 
124 
21.41 
21.37 
8.85 
9.09 
TABLE 33 
.756 
.816 
Diff.m S.E.d C. R. 
.04 1.11 .04 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST OF THE 
TOTAL EXPERIMENTAL GROUP II POPULATION OF 146 AT THE INITIAL TESTING 
AND THE 132 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
Group 
I.T. Exp.Grp.II 
D.T. Exp.Grp.II 
No. 
146 
132 
Mean S.D. 
21.39 7. 23 
21.36 7.14 
S.E.m 
.599 
.619 
Diff.m S.E.d C.R. 
• 03 .86 .03 
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TABLE 34 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST OF THE 
TOTAL EXPERIMENTAL GROUP III POPULATION OF 133 AT THE INITIAL TESTING 
AND THE 121 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER 
I. T. 
D.T . 
Group 
Exp .Grp. III 
Exp .Grp. III 
No. 
133 
121 
Mean 
21.39 
21.68 
S.D. 
7.26 
7.41 
S.E.m 
.629 
.674 
Diff ·m 
.29 
S.E.d C.R. 
.92 .31 
There was no sig~ificant difference between any of the groups. 
This would indicate that the groups remained equated on this measure. 
Since all equating measures remained comparable, the data for 
the delayed testing in September were based on those who remained in 
the study after the summer vacation. 
Table 35 shows the distribution of scores on the Map Reading 
section of the Iowa Tests of Basic Skills (Form 1) at the delayed test-
ing in September. 
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TABLE 35 
DISTRIBUTION OF SCORES ON THE MAP READING SECTION 
OF THE IOWA TESTS OF BASIC SKILLS (FORM 1) AT THE DELAYED TESTING 
IN SEPTEMBER 
Freguenc~ 
Scores Control Experimental Experimental Experimental 
Group Group I Group II Group III 
69 - 71 1 
66 - 68 1 
63 - 65 2 
60 - 62 3 
57 - 59 3 
54 - 56 2 2 3 1 
51 - 53 2 2 1 5 
48 - 50 1 4 1 6 
45 - 47 6 3 5 11 
42 - 44 5 4 9 6 
39 - 41 8 6 12 9 
36 - 38 9 14 17 11 
33 - 35 8 20 21 12 
30 - 32 20 17 12 15 
27 - 29 27 11 18 15 
24 26 24 17 18 6 
21 - 23 9 13 5 8 
18 - 20 8 4 6 5 
15 - 17 8 3 2 2 
12 - 14 4 2 1 
9 - 11 2 
6 - 8 1 2 
N 144 124 132 121 
Mean 29.25 31.20 33.11 36.68 
S.D. 9.33 9.24 8.91 11.46 
In the Control Group and Experimental Group I, the scores on 
the Map Reading section of the Iowa Tests of Basic Skills ranged from 
6 to 56, with means of 29.25 and 31.20 and standard deviations of 9.33 
and 9.24, respectively, at the delayed testing in September. 
In Experimental Group II, the scores ranged from 12 to 71, with 
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a mean of 33.11 and a standard deviation of 8.91, and in Experimental 
Group III, from 15 to 68, with a mean of 36.68 and a standard deviation 
of 11.46. 
Table 36 presents a comparison of the mean scores on the Map 
Reading section of the Iowa Tests of Basic Skills at the delayed test-
ing in September for the four groups. 
TABLE 36 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS (FORM 1) AT THE DELAYED TESTING IN SEPTEMBER 
Group 
Control 
Exp .Grp.I 
Control 
Exp.Grp.II 
Control 
Exp .Grp. III 
Exp.Gr p.I 
Exp.Grp.II 
Exp.Grp.I 
Exp.Grp.III 
Exp.Grp.II 
Exp.Grp.III 
No. 
144 
124 
144 
132 
144 
121 
124 
132 
124 
121 
132 
121 
Mean 
29.25 
31.20 
29.25 
33.11 
29.25 
36.68 
31.20 
33.11 
31.20 
36.68 
33.11 
36.68 
S.D. 
9.33 
9.24 
9.33 
8.91 
9.33 
11.46 
9.24 
8.91 
9.24 
11.46 
8.91 
11.46 
S.E.m 
.778 
.829 
.778 
.775 
.778 
1.04 
.829 
.775 
.829 
1.04 
.775 
1.04 
Diff.m 
1. 95 
3.86 
7.43 
1.91 
5.48 
3.57 
C.R. 
1.14 1. 71 
1.10 3.51 
1.30 5. 71 
1.13 1.69 
1.33 4.12 
1.30 2.75 
The mean score was 29.25 for the Control Group, 31.20 for Ex-
perimental Group I, 33.11 for Experimental Group II, and 36.68 for Ex-
perimental Group III. 
A comparison of the mean scores shows Experimental Groups II 
and III have statistically significant differences at the .01 level of 
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confidence over the Control Group and Experimental Group I. An anal-
ysis of these data shows: 
There was a difference of 1.95 between the Control Group and 
Experimental Group I. The critical ratio of 1.71 approaches signifi-
cance at the .OS level of confidence but indicates no statistical dif-
ference between the two groups. 
The difference between the Control Group and Experimental Group 
II was 3.86, with a critical ratio of 3.51 and the difference between 
the Control Group and Experimental Group III was 7.43, with a critical 
ratio of 5.71. These critical ratios : are significant at the .01 level 
of confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 1.91 between Experimental Groups I 
and II. The critical ratio of 1.69 indicates no significant difference 
between the groups. 
There was a difference of 5.48 between Experimental Groups I 
and III. The critical ratio of 4.12 indicates a significant differ-
ence at the .01 level of confidence, favoring Experimental Group Ill. 
There was a difference of 3.57 between Experimental Groups II 
and III. The critical ratio of 2.75 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group III. 
A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III, 
followed by Experimental Groups II and I, respectively. 
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Table 37 shows the distribution of scores on the Map Skills 
Test at the delayed testing in September. 
Scores 
51 - 53 
48 - 50 
45 - 47 
42 - 44 
39 - 41 
36 - 38 
33 - 35 
30 - 32 
27 - 29 
24 - 26 
21 - 23 
18 - 20 
15 - 17 
12 - 14 
9 - 11 
TABLE 37 
DISTRIBUTION OF SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN SEPTEMBER 
Freguency 
Control Experimental Experimental 
Gro.up Group I Group II 
6 5 
6 9 17 
5 15 22 
17 16 13 
14 17 19 
13 6 19 
25 11 10 
20 13 17 
13 10 2 
9 4 1 
11 2 2 
4 7 3 
3 4 1 
4 3 1 
1 
N 144 124 132 
Mean 33.15 36.13 39.43 
S.D. 8.55 10.38 8.10 
Experimental 
Group III 
14 
21 
24 
17 
9 
8 
14 
3 
8 
1 
2 
121 
42.33 
7.53 
At the delayed testing in September the scores on the Map 
Skills Test for the Control Gr oup ranged from 21 to 50, with a mean of 
33.15 and a standard deviation of 8.55 ; Experimental Group I, from 9 
to 53, with a mean of 36.13 and a standard devia tion of 10.38; Experi-
mental Group II, from 12 to 53, with a mean of 39.43 and a standard 
deviation of 8.10; and Experimental Group III, from 21 to 53, with a 
mean of 42.33 and a standard deviation of 7.53. 
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Table 38 presents a comparison of the scores on the Map Skills 
Test at the delayed testing in September. 
TABLE 38 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN SEPTEMBER 
Group No. Mean S .D. S.E.m Diff.m S.E.d C.R. 
Control 144 33.15 8.55 .713 2.98 1.17 2.55 Exp.Grp.I 124 36.13 10.38 .932 
Control 144 33.15 8.55 .713 6.28 1.00 6.28 Exp.Grp.II 132 39.43 8.10 .705 
Control 144 33.15 8.55 .713 9.18 .99 9.27 Exp .Grp.III 121 42.33 7.53 .685 
Exp.Grp.I 124 36.13 10.38 .932 3.30 1.17 2.82 Exp .Grp.II 132 39.43 8.10 .705 
Exp.Grp.I 124 36.13 10.38 .932 6.20 1.16 5.34 Exp.Grp.III 121 42.33 7.53 .685 
Exp.Gr p.II 132 39.43 8.10 .705 2.90 .98 2.96 Exp .Grp. III 121 42.33 7.53 .685 
The mean score is 33.15 for the Control Group, 36.13 for Experi-
mental Group I, 39.43 for Experimental Gr oup II, and 42.33 for Experi-
mental Group III. 
A comparison of mean scores shows all experimental groups have 
statist i cally significant differences over the Control Group. An 
analysis of these data shows: 
There was a difference of 2 . 98 between the Control Group and 
E~perimental Group I. The critical ratio of 2.55 indicates a signifi-
cant difference at the .05 level of conf i dence and approaches signifi-
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cance at the .01 level of confidence. 
The difference between the Control Group and Experimental Group 
"ri was 6.28, with a critical ratio of 6.28 and the difference between 
the Control Group and Experimental Group III was 9.18, with a critical 
ratio of 9.27. These critical ratios are highly significant at the .01 
level of confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 3.30 between Experimental Groups I 
and II. The critical ratio of 2. 82 indicates a significant· difference 
at the .01 level of confidence, favoring Experimental Group II. 
There was a difference of 6.20 between Experimental Groups I 
and III. The critical ratio of 5.34 indicates a significant differ-
ence at the .01 level . of confidence, favoring Experimental Group III. 
There was a difference of 2.90 between Experimental Groups II 
and III. The critical ratio of 2. 96 indicates a significant differ-
·ence at the . 01 level of confidence, favoring Experimental Group III. 
A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III, 
followed by Experimental Groups II and I, respectively. 
Table 39 shows the distribution of scores on the Social Studies 
Fact Test at the delayed testing in September. 
TABLE 39 
DISTRIBUTION OF SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN SEPTEMBER 
Frequency 
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Scores Contro-l Experimental Experimental 
Group Group I Group II 
Experimental 
Group III 
140 - 149 
130 - 139 7 
120 - 129 8 
110 - 119 14 
100 - 109 23 
90 - 99 17 
80 - 89 23 
70 - 79 16 
60 - 69 14 
50 - 59 12 
40 - 49 7 
30 - 39 2 
20 - 29 1 
N 144 
Mean 87.83 
S.D. 25.00 
6 
8 
9 
11 
18 
22 
17 
17 
6 
5 
5 
124 
85.71 
24.80 
2 
9 
11 
24 
22 
19 
13 
19 
5 
2 
4 
2 
132 
97.76 
23.60 
4 
14 
18 
14 
14 
18 
11 
13 
11 
3 
1 
121 
101.52 
24.60 
At the delayed testing in September the scores on the Social 
Studies Fact Test for the Control Group ranged from 20 to 139, with a 
mean of 87.83 and a standard deviation of 25.00; Experimental Group I, 
from 30 to 139, with a mean of 85.71 and a standard deviation of 24.80; 
Experimental Group II, from 30 to 149, with a mean of 97.76 and a 
standard deviation of 23.60; and Experimental Group III, from 40 to 
149, with a mean of 101.52 and a standard deviation of 24.60. 
Table 40 presents a comparison of the mean scores on the Social 
Studies Fact Test for the four groups at the delayed testing in 
September. 
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TABLE 40 
COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN SEPTEMBER 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
Control 144 87.83 25.00 2.08 2.12 3.05 .69 Exp.Grp.I 124 85.71 24.80 2.23 
Control 144 87.83 25.00 2.08 9.93 2.92 3.40 Exp.Grp.II 132 97.76 23.60 2.05 
Control 144 87.83 25.00 2.08 13.69 3.06 4.47 Exp.Grp.Ill 121 101.52 24.60 2.24 
Exp.Grp.I 124 85.71 24.80 2.23 12.05 3.03 3.98 Exp.Grp.II 132 97.76 23.60 2.05 
Exp.Grp.I 124 85.71 24.80 2.23 15.81 3.15 5.02 Exp.Grp.III 121 101.52 24.60 2.24 
Exp.Grp.II 132 97.76 23.60 2.05 3.76 3.04 1.24 Exp .Grp. III 121 101.52 24.60 2.24 
The mean score was 87.83 for the Control Group; 85.71 for Ex-
perimental Group I, 97.76 for Experimental Group II, and 101.52 for 
Experimental Group III. 
A comparison of the mean scores shows Experimental Groups II 
and III have statistically significant differences at the .01 level of 
confidence over the Control Group and Experimental Group I. An anal-
ysis of these data shows: 
There was a difference of 2.12 between the Control Group and 
Experimental Group I. The critical ratio of . 69 favors the Control 
Group but is not significant and indicates no difference between the 
groups. 
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The difference between the C.ontrol Group and Experimental Group 
II was 9.93, with a critical ratio of 3.40, and the difference between 
the Control Group and Experimental Group III was 13.69, with a critical 
ratio of 4.47. These critical ratios are significant at the .01 level 
of confidence, favoring the experimental groups. 
The comparisons within the experimental groups show: 
There was a difference of 12.05 between Experimental Groups I 
and II. The critical ratio of 3.98 indicates a significant difference 
at the .01 level of confidence, favoring Experimental Group II. 
There was a difference of 15.81 between Experimental Groups I 
and III. The critical ratio of 5.02 indicates a significant differ-
ence at the .01 level of confidence, favoring Experimental Group III. 
There was a difference of 3.76 between Experimental Groups II 
and III. The critical ratio of 1.24 indicates no significant differ-
ence between the groups. 
A comparison of mean scores indicates the greatest gains were 
made by Experimental Group III, followed by Experimental Group II, the 
Control Group, and Experimental Group I, respectively. 
Tables 41 through 44 show a comparison of mean scores for each 
group on the Map Reading section of the Iowa Tests of Basic Skills 
(Form 1 and Form 2) at the initial testing and at the close of the ex-
perimental teaching period. 
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TABLE 41 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE 
OF THE EXPERIMENTAL TEACHING PERIOD--CONTROL GROUP 
Group No. Mean S . D. S.E.m Diff.m S.E.d C.R. 
Control 154 21.59 6 . 93 .557 
.17 .78 .22 Control 154 21.42 6 . 75 .544 
TABLE 42 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE 
OF THE EXPERIMENTAL TEACHING PERIOD--EXPERIMENTAL GROUP I 
Gr oup 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
137 
Mean S.D. S.E.m 
21.43 8.49 .725 
27.65 9.30 .709 
TABLE 43 
Diff.m C.R. 
6.22 1.01 6.16 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE 
OF THE EXPERIMENTAL TEACHING PERIOD--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
146 
Mean S.D. S.E.m 
21.33 8.46 .700 
32.46 6.99 .579 
Diff.m S.E.d C.R. 
11.13 .91 12.23 
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TABLE 44 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE 
OF THE EXPERIMENTAL TEACHING PERIOD--EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E.m Diff.m S .E.d C.R. 
Exp.Gr p.III 133 21.21 8.40 .729 14.92 1.19 12.54 Exp.Grp.III 133 36.13 10.83 .939 
In the Control Group, from the initial testing to the close of 
the experimental teaching period, there was a loss of .17, which re-
sulted in a critical ratio of .22. This showed no statistical signifi-
cance. 
The experimental groups made gains which were all highly sig-
n i ficant at the .01 level of confidence. In Experimental Group I, the 
difference of 6.22 resulted in a critical ratio of 6.16; in Experi-
mental Group II, the difference of 11.13 resulted in a critical ratio 
of 12.23 ; and in Experimental Group III, the difference of 14.92 re-
sulted in a critical ratio of 12.54. 
The critical ratios became progressively larger, favoring Ex-
perimental Groups III, II, and I, respectively. 
Tables 45 through 48 show a compar i son of mean scores for each 
group on the Map Reading section of the Iowa Tests of Basic Skills 
(Form 1 and Form 2) at the initial testing and at the delayed testing 
in June. 
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TABLE 45 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Control 
Control 
No. 
154 
154 
IN JUNE--CONTROL GROUP 
Mean S.D . S.E.m 
21 . 59 6.93 .557 
26.87 7.26 . 585 
TABLE 4~ 
Diff.m S.E.ct C.R. 
5.28 .81 6.52 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
137 
IN JUNE--EXPERIMENTAL GROUP I 
Mean S ~ D. S.E.m 
21.43 8.49 .725 
30.49 9.33 .797 
TABLE 47 
Diff.m 
9.06 
S.E.ct C.R. 
1.08 8.39 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
146 
IN JUNE--EXPERIMENTAL GROUP II 
Mean S.D. S .E ·m 
21.33 8.46 .700 
31.58 8.55 .708 
Diff ·m 
10.25 
S.E.ct C.R. 
1.00 10.25 
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TABLE 48 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Exp.Grp. III 
Exp.Grp.III 
No. 
133 
133 
IN JUNE--EXPERIMENTAL GROUP III 
Mean 
21.21 
36.64 
S.D. 
8.40 
12.45 
S.E.m 
.729 
1.08 
Diff.m 
15.43 
C.R. 
1.30 11.87 
All groups showed statistically significant differences at the 
.01 level of confidence from the initial testing to the delayed test-
ing in June. In the Control Group the difference between means was 
5.28, resulting in a critical ratio of 6.52; in Experimental Group I, 
the difference was 9.06, resulting in a critical ratio of 8.39; in Ex-
perimental Group II, the difference was 10.25, resulting in a critical 
ratio of 10.25; and in Experimental Group III, the difference was 15.43, 
re~ulting in a critical ratio of 11.87. 
The critical ratios became progressively higher, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively. 
Tables 49 through 52 show a comparison of mean scores for each 
group on the Map Reading section of the Iowa Tests of Basic Skills 
(Form 1 and Form 2) at the initial testing and at the delayed testing 
in September. 
124 
TABLE 49 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Control 
Control 
No. 
154 
144 
IN SEPTEMBER--CONTROL GROUP 
Mean S . D. S . E . m 
21.59 6.93 .557 
29.25 9.33 .778 
TABLE 50 
Diff.m 
7.66 
S.E.d C.R. 
.96 7.98 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Exp.Grp.I 
Exp.Grp.I 
IN SEPTEMBER--EXPERIMENTAL GROUP I 
No. 
137 
124 
Mean S.D. S.E.m 
21.43 8.49 .725 
31.20 9.24 .829 
TABLE 51 
Diff.m 
9. 77 
C.R. 
1.10 8.88 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Exp.Grp.II 
Exp.Grp.II 
IN SEPTEMBER--EXPERIMENTAL GROUP II 
No. 
146 
132 
Mean S.D. S.E.m 
21.33 8.46 .700 
33.11 8.91 .775 
Diff ·m 
11.78 
S.E.d C.R. 
1. 04 11.33 
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TABLE 52 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
Group 
Exp.Grp.III 
Exp .Grp. III 
IN SEPTEMBER--EXPERIMENTAL GROUP III 
No. 
133 
121 
Mean 
21.21 
36.68 
S.D. 
8.40 
11.46 
.729 
1.04 
Diff.m 
15.47 
C.R. 
1.27 12.18 
All groups showed statistically significant differences at the 
.01 level of confidence from the initial testing to the delayed test-
ing in September. In the Control Group, the difference between means 
was 7.66, resulting in a critical ratio of 7.98; in Experimental Group 
I, the difference was 9.77, resulting in a critical ratio of 8.88; in 
Experimental Gr oup II, the difference was 11.78, resulting in a crit-
ical ratio of 11.33; and in Experimental Group III, the difference was 
15.47, resulting in a critical ratio of 12.18. 
The critical ratios became progressively higher, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively. 
Tables 53 through 56 show a comparison of mean scores for each 
group on the Map Reading section of the Iowa Tests of Basic Skills at 
the close of the experimental teaching period and at the delayed test-
ing in June. 
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TABLE 53 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--CONTROL GROUP 
Group 
Control 
Control 
No. 
154 
154 
Mean S.D. S.E.m 
21.42 6.75 .544 
26.87 7.26 .585 
TABLE 54 
Diff.m C.R. 
5.45 .80 6.81 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
137 
Mean S.D. S .E ·m 
27.65 9.30 .709 
30.49 9.33 .797 
TABLE 55 
Diff.m C.R. 
2.84 1.07 2.67 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE .DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp .Grp. II 
No. 
146 
146 
Mean S.D. S.E.m 
32.46 6.99 .579 
31.58 8.55 . 708 
Diff.m C.R. 
.88 .91 .97 
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TABLE 56 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
Exp.Grp.III 133 36.13 10.83 .939 
.51 1.43 .36 Exp,Grp.III 133 36.64 12.45 1.08 
In the Control Group and Experimental Group I, from the close 
of the experimental teaching period to the delayed testing in June, 
there were gains which were statistically significant at the .01 level 
of confidence. In the Control Group, the difference of 5.45 resulted 
in a critical ratio of 6.81, and in Experimental Group I the difference 
of 2.84 resulted in a critical ratio of 2.67. 
In Experimental Group II, there was a loss of .88, which re-
sulted in a critical ratio of .97. In Experimental Group III, a gain 
of .51 resulted in a critical ratio of .36. This indicates that there 
was no statistically significant difference for Experimental Groups II 
and III from the close of the experimental teaching period to the de-
layed testing in June. 
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Tables 57 through 60 show a comparison of mean scores for each 
group on the Map Reading section of the Iowa Tests of Basic Skills at 
the close of the experimental teaching period and at the delayed test-
ing in September. 
TABLE 57 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP 
Group 
Control 
Control 
No. 
154 
144 
Mean 
21.42 
29.25 
S.D. 
6.75 
9.33 
.544 
.778 
TABLE 58 
7.83 
S.E.d C.R. 
.95 8.24 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEECHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
124 
Mean 
27.65 
31.20 
S.D. 
9.30 
9.24 
.709 
.829 
TABLE 59 
Diff ·m S.E.d C.R. 
3.55 1.09 3.26 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
132 
Mean 
32.46 
33.11 
S.D. 
6.99 
8.91 
.579 
.775 
Diff.m 
.65 
S.E.d C.R. 
.97 .67 
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TABLE 60 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III 
Group No. Mean S.D. C.R . 
Exp.Grp.III 
Exp.Grp.III 
133 
121 
36.13 
36.68 
10.83 
11.46 
. 939 
1.04 .55 1.40 .39 
In the Control Group and Experimental Group I, from the close 
of the experimental teaching period to the delayed testing in Septem-
ber, there were gains which were statistically significant at the .01 
level of confidence. In the Control Group, the difference of 7.83 re-
sulted in a critical ratio of 8.24, and in Experimental Group I the 
difference of 3.55 resulted in a critical ratio of 3.26 . 
In Experimental Group II, there was a gain of .65, which re-
sulted in a critical ratio of .67. In Experimental Group III, a gain 
of .55 resulted i n a critical ratio of .39. This indicates that there 
was no statistically significant difference for Experimental Groups II 
and III from the close of the experimental teaching period to the de-
layed testing in September. 
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Tables 61 through 64 show a comparison of mean scores for each 
group on the Map Reading section of the Iowa Tests of Basic Skills at 
the delayed testing in June and at the delayed testing in September. 
TABLE 61 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION 0¥ THE IOWA TESTS 
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP 
Group 
Control 
Control 
No. 
154 
144 
Mean 
26.87 
29.25 
S.D. 
7.26 
9.33 
TABLE 62 
.585 
.778 
Diff.m 
2.38 .97 
C.R. 
2.45 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
124 
Mean 
30.49 
31.20 
S.D. 
9.33 
9.24 
TABLE 63 
. 797 
.829 
Diff ·m 
.71 1.15 
C.R . 
.62 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
132 
Mean S.D. S .E ·m Diff ·m 
31.58 8.55 .708 
33.11 8.91 .775 1.53 1.05 
C.R. 
1.46 
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TABLE 64 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III 
Group 
Exp.Grp.III 
Exp .Grp. III 
No. 
133 
121 
Mean 
36.64 
36.68 
S.D. 
12.45 
11.46 
1. 08 
1.04 
Di ff.m 
.04 1.50 
From the delayed testing in June to the delayed testing in 
C.R . 
.03 
September, there was no statistically significant difference at the .01 
level of confidence in all groups; however, in the Control Group the 
difference of 2 . 38 resulted in a critical ratio of 2.45, which was sig-
nificant at the .05 level of confidence. In Experimental Group I, the 
difference of .71 resulted in a critical ratio of .62; in Experimental 
Group II, the difference of 1.53 resulted in a critical ratio of 1.46; 
and in Experimental Group III, the difference of .04 resulted in a 
critical ratio of .03. 
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Tables 65 through 68 show a comparison of mean scores for each 
group on the Map Skills Test at the initial testing and at the close 
of the experimental teaching period. 
TABLE 65 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIME~TAL 
TEACHING PERIOD--CONTROL GROUP 
Group No. Mean S.D. S.E.m Diff.m S.E.d 
Control 154 21.55 6.87 .554 1. 95 .83 Control 154 23.50 7.59 .612 
TABLE 66 
COMPARISON OF MEAN SCORES ON ~HE MAP SKILLS TEST 
AT THE INITJA:L TESTING AND AT THE CLOSE OF THE EXPERIMENTAL 
TEACHING PERIOD--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
137 
Mean 
21.41 
36.48 
S.D. 
8.85 
8.94 
.756 
.763 
TABLE 67 
Diff.m 
15.07 1.07 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIMENTAL 
TEACHING PERIOD--EXPERIMENTAL GROUP II 
Group 
Exp .Grp.II 
Exp.Grp.II 
No. 
146 
146 
Mean 
21.39 
41.29 
S.D. S.E.m 
7. 23 .599 
6.54 .541 
Diff •m 
19.90 .81 
C.R. 
2.35 
C.R. 
14.08 
C.R. 
24.57 
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TABLE 68 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIMENTAL 
TEACHING PERIOD--EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
Exp.Grp.III 133 21.39 7.26 .629 21.27 .83 25.63 Exp.Grp.III 133 42.66 6.18 .536 
In the Control Group, from the initial testing to the close of 
the experimental period, there was a gain of 1.95, resulting in a crit-
ical ratio of 2.35. This indicates statistical significance at the .05 
level of confidence but not at the .01 level of confidence. 
The experimental groups made gains which were highly significant 
at the .01 level of confidence. In Experimental Group I, the differ-
ence of 15 . 07 resulted in a critical ratio of 14.08; in Experimental 
Group II, the difference of 19.90 resulted in a critical ratio of 24.57; 
. and in Experimental Group III, the difference of 21.27 resulted in a 
critical ratio of 25.63. 
The crit i cal ratios became progressively higher, favoring Ex-
perimental Groups III, II, and I, respectively. 
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Tables 69 through 72 show a comparison of mean scores for each 
group on the Map Skills Test at the initial testing and at the delayed 
testing in June. 
TABLE 69 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
CONTROL GROUP 
Group No. Mean S.D. S.E.m Diff .m S.E.d 
Control 154 21.55 6.87 .554 9.87 .89 Control 154 31.42 8. 70 .701 
TABLE 70 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp . I 
No. 
137 
137 
Mean S.D. S.E.m 
21.41 8.85 .756 
36.79 9.42 .804 
TABLE 71 
Diff.m 
15.38 1.10 
COMPARISON 0¥ MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
146 
Mean 
21.39 
39.51 
S.D. S.E.m 
7.23 .599 
7.65 .633 
Diff.m . S.E.d 
18.12 .87 
C.R. 
11.09 
C.R. 
13.98 
C.R. 
20.83 
TABLE 72 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
EXPERIMENTAL GROUP III 
Group 
Exp.Grp.III 
Exp.Grp.III 
No. 
133 
133 
Mean 
21.39 
42.82 
S.D. 
7.26 
7.47 
S.E.m 
.629 
.648 
Diff.m 
21.43 . 90 
135 
C.R. 
23.81 
All groups showed statistically significant differences at the 
.01 level of confidence from the initial testing to the delayed test-
ing in June. In the Control Group, the difference between means was 
9.87, resulting in a critical ratio of 11.09; in Experimental Group I, 
the difference was 15.38, resulting in a critical ratio of 13.98; in 
Experimental Group II, the difference was 18.12, resulting in a crit-
ical ratio of 20.83; and in Experimental Group III, the difference was 
21.43, resulting in a critical ratio of 23.81. 
The critical ratios became progressively higher, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively. 
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Tables 73 through 76 show a comparison of mean scores for each 
group on the Map Skills Test at the initial testing and at the delayed 
testing in September. 
TABLE 73 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
CONTROL GROUP 
Group 
Control 
Control 
No. 
154 
144 
Mean 
21.55 
33.15 
s.n. 
6.87 
8.55 
S.E.m 
.554 
.713 
TABLE 74 
Diff.m S.E.d 
11.60 .90 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
C.R. 
12.89 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
124 
Mean 
21.41 
36.13 
S.D. 
8.85 
10.38 
S.E.m 
.756 
.932 
TABLE 75 
Diff.m 
14.72 1.20 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
C.R. 
12.25 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN .SEPTEMBER--
EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
132 
Mean 
21.39 
39.43 
S.D. S.E.m 
7.23 .599 
8.10 .705 
Diff.m 
18.04 
C.R. 
.93 19.40 
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TABLE 76 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
EXPERIMENTAL GROUP III 
Group 
Exp.Grp.III 
Exp.Grp.III 
No. 
133 
121 
Mean 
21.39 
42.33 
S.D. 
7.26 
7,53 
.629 
.685 20.94 
C.R. 
.93 22.52 
All the groups showed statistically significant differences at 
the .01 level of confidence from the initial testing to the delayed 
testing in September. In the Control Group, the difference between 
means was 11.60, resulting in a critical ratio of 12.89; in Experi-
mental Gr oup I, the difference was 14.72, resulting in a critical ratio 
of 12.25; in Experimental Gr oup II, the difference was 18.04, resulting 
in a critical ratio of 19.40; and in Experimental Group III, the dif-
ference was 20.94, resulting in a critical ratio of 22.52. 
The critical ratios became progressively higher, favoring Ex-
perimental Groups III and II, the Control Group, and Experimental Group 
I, respectively. 
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Tables 77 through 80 show a comparison of mean scores for each 
group on the Map Skills Test at the close of the experimental teaching 
period and at the delayed testing in June. 
Group 
Control 
Control 
TABLE 77 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--CONTROL GROUP 
No. 
154 
154 
Mean S .D. 
23.50 7.59 
31.42 8.70 
S.E.m 
.612 
.701 
TABLE 78 
Diff ·m 
7.92 .93 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp;Grp.I 
No. 
137 
137 
Mean 
36.48 
36.79 
S.D. 
8.94 
9.42 
S.E.m 
.763 
.804 
TABLE 79 
Diff.m S.E.d 
.31 1.11 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
146 
Mean 
41.29 
39.51 
S.D. S.E.m 
6.54 .541 
7.65 .633 
Diff.m 
1. 78 .83 
C.R. 
8.52 
C.R. 
.28 
C.R. 
2.14 
TABLE 80 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP III 
Group 
Exp.Grp.III 
Exp.Grp.III 
No. 
133 
133 
Mean 
42.66 
42.82 
S.D. 
6.18 
7.47 
. 536 
.648 
Diff.m 
.16 .84 
139 
C.R . 
.19 
In the Control Group, from the close of the experimental teach-
ing period to the delayed testing in June, the gain of 7.92 resulted 
in a critical ratio of 8.52, which was highly significant at the .01 
level of confidence. 
All experimental groups showed no statistically significant dif-
ferences at the .01 level of confidence; however, Experimental Group II 
showed a loss of 1.78, which resulted in a critical ratio of 2.14. 
This was significant at the .05 level of confidence. In Experimental 
Group I, the difference of .31 resulted in a critical ratio of .28, 
and in Experimental Group III the difference of .16 resulted in a crit-
ical ratio of .19. 
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Tables 81 through 84 show a comparison of mean scores for each 
group on the Map Skills Test at the close of the experimental teaching 
period and at the delayed testing in September. 
TABLE 81 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP 
Group 
Control 
Control 
No. 
154 
144 
Mean 
23.50 
33.15 
S.D. 
7.59 
8.55 
.612 
.713 
TABLE 82 
Diff ·m S.E.d 
9.65 .94 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
124 
Mean 
36.48 
36.13 
S.D. 
8.94 
10.38 
.763 
.932 
TABLE 83 
Diff.m 
.35 1.20 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
C.R. 
10.27 
C.R. 
.29 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II · 
Group 
Exp.Grp. II 
Exp.Grp.II 
No. 
146 
132 
Mean S • D . S . E . m 
41.29 6.54 .541 
39.43 8.10 .705 
Diff.m C.R. 
1.86 .89 2.09 
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TABLE 84 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
Exp .Grp. III 133 42.66 6.18 .536 
.33 .87 .38 Exp.Grp.III 121 42.33 7.53 .685 
In the Control Group, from the close of the experimental teach-
ing period to the delayed testing in September, the gain of 9.65 re-
sulted in a critical ratio of 10.27, which was highly significant at 
the .01 level of confidence. 
All experimental groups showed no statistically significant dif-
ferences at the .01 level of confidence; however, Experimental Group II 
showed a loss of 1.86, which resulted in a critical ratio of 2.09. 
This was significant at the .OS level of confidence. In Experimental 
Group I, the difference of .35 resulted in a critical ratio of .29, 
and in Experimental Group III the difference of .33 resulted in a crit-
ical ratio of .38. 
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Tables 85 through 88 show a comparison of mean scores for each 
group on the Map Skills Test at the delayed testing in June and at the 
delayed testing in September. 
TABLE 85 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP 
Group 
Control 
Control 
No. Mean S.D. S.E.m Diff ·m S.E.d 
154 31.42 8. 70 .701 1. 73 1.00 144 33.15 8.55 .713 
TABLE 86 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN .SEPTEMBER--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
124 
Mean 
36.79 
36.13 
S.D. 
9.42 
10.38 
S.E.m 
.804 
.932 
TABLE 87 
Diff.m S.E.d 
.66 1.23 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp. II 
No. 
146 
132 
Mean 
39.51 
39.43 
S.D. 
7.65 
8.10 
S.E.m 
.633 
.705 
Diff ·m 
.08 .95 
C.R. 
1. 73 
C.R. 
.54 
C.R. 
.08 
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TABLE 88 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E .m Diff.m S.E.d C.R. 
Exp.Grp.III 133 42.82 7 .47 .648 
.49 .94 .52 Exp.Grp.III 121 42.33 7.53 .685 
From the delayed testing in June to the delayed testing in 
September, there was no statistically significant difference at the 
.01 level of confidence in all groups. In the Control Group, the dif-
ference of 1.73 resulted in a critical ratio of 1.73; in Experimental 
Gr oup I, the difference of .66 resulted in a critical ratio of .54; in 
Experimental Group II, the difference of .08 resulted in a critical 
ratio of .08; and in Experimental Group III, the difference of .49 re-
sulted in a critical ratio of .52. 
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Tables 89 through 92 show a comparison of mean scores for each 
group on the Social Studies Fact Test at the delayed testing in June 
and at the delayed testing in September. 
TABLE 89 
COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP 
Group 
Control 
Control 
No. 
154 
144 
Mean S.D. S.E.m 
86.32 27.30 2.20 
87.83 25.00 2.08 
TABLE 90 
Diff.m 
1.51 3.03 
COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. 
137 
124 
Mean 
86.76 
85.71 
S.D. 
26.30 
24.80 
S .E ·m 
2.25 
2.23 
TABLE 91 
Diff ·m 
1.05 3.17 
COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
146 
132 
Mean S .D. S.E.m 
104.98 22.00 1.82 
97.76 23.60 2.05 
Diff.m 
7.22 2.74 
C.R. 
.50 
C.R. 
.33 
C.R. 
2.64 
TABLE 92 
COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST 
AT THE DELAYED TESTING IN JUNE 
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III 
Group 
Exp. Grp. III 
Exp.Grp.III 
No. 
133 
121 
Mean 
108.18 
101.52 
S.D. 
20.20 
24.60 
S.E.m 
1. 75 
2.24 6.66 2.84 
From the delayed testing in June to the delayed testing in 
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C.R. 
2.35 
September, there was no significant difference in the Control Group or 
in Experimental Group I. 
In Experimental Group II, the difference between means showed a 
loss of 7.22, resulting in a critical ratio of 2.64. This was statis-
tically signif~cant at the .01 level of confidence. 
In Experimental Group III, there was a loss of 6.66, which re-
sulted in a critical ratio of 2.35. Although significant at the .05 
level of confidence, it merely approaches significance at the .01 level 
of confidence. 
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Table 93 shows a summary of the mean scores at each phase of the 
experiment for the four groups. 
TABLE 93 
SUMMARY OF MEAN SCORES 
Map Reading section of the Iowa Tests of Basi~ Skills 
Control Exp.Grp. 
Group I 
Initial Testing 21.59 21.43 
End of Experimental Teaching 21.42 27.65 
Delayed Testing in June 26.87 30.49 
Delayed Testing in September 29.25 31.20 
Map Skills Test 
Control Exp . Grp. 
Group I 
Initial Testing 21.55 21.41 
End of Experimental Teaching 23.50 36.48 
Delayed Testing in June 31.42 36.79 
Delayed Testing in September 33.15 36.13 
Social Studies Fact Test 
Delayed Testing in June 
Delayed Testing in September 
Control 
Group 
86.32 
87.83 
Exp.Grp. 
I 
86.76 
85.71 
Exp.Grp. 
II 
21.33 
32.46 
31.58 
33.11 
Exp.Grp. 
II 
21.39 
41.29 
39.51 
39.43 
Exp.Gr p. 
II 
104.98 
97.76 
Exp.Grp. 
III 
21.21 
36.13 
36.64 
36.68 
Exp.Grp. 
III 
21.39 
42.66 
42.82 
42.33 
Exp.Grp. 
III 
108.18 
101.52 
Table 94 shows a summary of critical ratios which were yielded 
at each phase of the testing on the Map Reading section of the Iowa 
Tests of Basic Skills for the four groups. For the purpose of this 
summary, the critical ratios are presented in four classifications: 
1 . 95 and below, 1.96 to 2.57, 2.58 to 2.99, and 3.00 and higher. 
The column heading designates the group which yielded the f avor-
ing critical ratio. 
The following legend has been used: 
I.T. 
E.E.T. 
D.T.J. 
D.T.S. 
= 
= 
= 
= 
Initial Testing 
End of Experimental Teaching 
Delayed Testing in June 
Delayed Testing i n September 
TABLE 94 
SUMMARY OF CRITICAL RATIOS ON THE IOWA TESTS OF BASIC SKILLS--MAP READING 
C.R. In favor of Control In favor of Exp. In favor of Exp. In favor of Exp. Group over: Grp.I over: Gr-p.II over: Grp_. III over: 
3.00 and Control Grp . (E . E . T . ) Control Grp.(E.E.T.) Control Grp.(E.E.T.) 
higher Control Grp . (D. T. J. ) Exp.Grp.I (E .E. T.) Exp.Grp.I (E . E. T.) 
Control Grp.(D.T.J.) Exp.Grp.II (E .E. T.) 
Control Grp.(D.T.S.) Control Grp.(D.T.J.) 
Exp.Grp.I (D.T.J.) 
Exp.Grp.II (D.T.J.) 
Control Grp.(D.T.S.) 
Exp.Grp.I (D.T.S.) 
2.58-2.99 Exp.Grp.II (D.T.S.) 
1. 96-2.57 
1. 95 and Exp.Grp.I (I. T.) Exp.Grp.II (I. T.) Exp.Grp.III (I. T.) 
below Exp.Grp.II (I. T.) Exp.Grp.III (I. T.) Exp.Grp.I (D. T .J.) 
Exp .Grp. III (I. T.) Control Grp.(D.T.S.) Exp.Grp.I (D.T.S.) 
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There were critical ratios of 1.95 and below in favor of the 
Control Group over Experimental Groups I, II, and III at the initial 
testing. 
There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group I over the Control Group at the end of the experimental 
teaching and at the delayed testing in June; and critical ratios of 1.95 
and below over Experimental Groups II and III at the initial testing 
and over the Control Group at the delayed testing in September. 
There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group II over the Control Group at the end of the experi-
mental teaching and at the delayed testings in June and September and 
over Experimental Group I at the end of the experimental teaching; and 
critical ratios of 1.95 and below over Experimental Group III at the 
initial testing and over Experimental Group I at the delayed testings 
in June and September. 
There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group III over the Control Group and Experimental Group I 
at the end of the experimental teaching and the delayed testings in 
June and September and over Experimental Group II at the end of the ex-
perimental teaching and the delayed testing in June; and a critical 
ratio between 2.58 and 2.99 over Experimental Group II at the delayed 
testing in September. 
Table 95 shows a summary of critical ratios which were yielded 
at each phase of the testing on the Map Skills Test for the four groups. 
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For the purpose of this sunnnary, the critical ratios are presented in 
four classifications: 1.95 and below, 1.96 to 2.57, 2.58 to 2.99, and 
3.00 and higher. 
The column heading designates the group which yielded the favor-
ing critical ratio. 
The following legend has been used: 
I. T. 
E.E.T. 
D.T.J. 
D.T.S. 
= Initial Testing 
= End of Experimental Teaching 
= Delayed Testing in June 
= Delayed Testing in September 
TABLE 95 
SUMMARY OF CRITICAL RATIOS ON THE MAP SKILLS TEST 
C.R. In favor of Control In favor of Exp. In favor of Exp. In favor of Exp. Group over: Grp.I over: Grp.II over: Grp.III over: 
3.00 and Control Grp. (E .E. T.) Control Grp. (R.E.T.) Control Grp.(E.E.T.) 
higher - Control Grp.(D.T.J.) Exp.Grp.I (E .E. T.) Exp.Grp.I (E .E. T.) 
Control Gr p.(D.T.J.) Control Grp.(D.T.J.) 
Control Grp.(D.T.S.) Exp.Grp.I (D.T.J.) 
Exp.Grp.II (D.T.J.) 
Control Grp.(D.T.S.) 
Exp.Grp.I (D.T.S.) 
2.58-2.99 Exp.Grp.I (D. T .J.) Exp.Grp.II (D.T.S.) 
Exp.Grp.I (D.T.S.) 
1.96-2.57 Control Grp.(D.T.S.) 
1. 95 and Exp.Grp.I (I. T.) Exp.Grp.II (I. T.) Exp.Grp.II (E.E. T.) 
below Exp.Grp.II (I. T.) Exp.Grp.III (I. T.) 
Exp .Grp. III (I. T.) 
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There were critical ratios of 1.95 and below in favor of the 
Control Group over Experimental Groups I, II, and Ill at the initial 
testing. 
There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group I over the Control Gr oup at the end of the experimental 
teaching and at the delayed teaching in June; a critical ratio between 
1.96 and 2.57 over the Control Group at the delayed testing in Septem-
ber; and critical ratios of 1.95 and below over Experimental Groups II 
and III at the initial testing. 
There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group II over the Control Group at the end of the experi-
mental teaching and the delayed testings in June and September and over 
Experimental Group I at the end of the experimental teaching; and crit-
ical ratios between 2.58 and 2.99 over Experimental Group I at the de-
layed testings in June and September. 
There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group III over the Control Group and Experimental Group I 
at the end of the experimental teaching and the delayed testings in 
June and September, and over Experimental Group II at the delayed test-
ing in June; a critical ratio between 2.58 and 2.99 over Experimental 
Group II at the delayed testing in September; and a critical ratio of 
1.95 or below over Experimental Group II at the end of the experimental 
teaching. 
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Table 96 shows a comparison of mean chronological ages for boys 
and girls in the four groups. 
TABLE 96 
DISTRIBUTION AND COMPARISON OF CHRONOLOGICAL AGES 
OF BOYS AND GIRLS IN THE FOUR GROUPS 
ContrO'l Exper imental Experimental Experimental 
GrauE GrauE I GrauE II GrauE III 
Boys Girls Boys Girls Boys Girls Boys Girls 
138-140 2 1 1 1 
135-13 7 1 1 1 2 1 
132-134 2 2 1 1 1 
129-131 1 2 1 2 1 1 2 
126-128 3 1 4 1 5 2 2 1 
123-125 3 3 5 1 4 4 3 
120-122 4 2 3 2 4 1 1 3 
117-119 7 4 10 3 8 1 4 4 
114-116 8 1 5 5 2 3 8 3 
111-113 13 13 8 15 8 9 9 10 
108-110 17 16 14 8 11 12 14 12 
105-107 12 10 10 5 15 17 8 10 
102-104 9 7 14 8 12 10 8 13 
. 99-101 7 7 6 5 6 7 5 4 
N 89 65 83 54 79 67 67 66 
Mean 112.37 109.92 112.00 110.33 111.88 109.85 112. OS 110.68 
S . D. 9.06 7.17 8.70 6.78 9.06 9.03 8.79 8.19 
S.E.m .960 . 890 .955 . 923 1. 02 1.10 1.07 1.01 
Diff.m 2.45 1.67 2.03 1.37 
S.E.d 1.31 1.33 1.50 1. 47 
C.R. 1.87 1.26 1.35 .932 
A comparison of the mean chronological ages of boys and girls 
indicates no significant difference. 
153 
Table 97 shows a comparison of mean mental ages for boys and 
girls in the four groups. 
141-143 
138-140 
135-137 
132-134 
129-131 
126-128 
123-125 
120-122 
117-119 
114-116 
111-113 
108-110 
105-107 
102-104 
N 
Mean 
S.D. 
S.E.m 
Diff.m 
S.E.d 
C.R. 
TABLE 97 
DISTRIBUTION AND COMPARISON OF MENTAL AGES 
OF BOYS AND GIRLS IN THE FOUR GROUPS 
Control 
Group 
Boys Girls 
1 
1 
1 
3 
2 
16 
11 
10 
13 
14 
13 
1 
3 
89 
117.33 
7.29 
.773 
2 
1 
2 
3 
2 
10 
16 
8 
11 
6 
2 
1 
1 
65 
120.21 
7.38 
.916 
2.88 
1.20 
2.40 
Experimental 
Group I 
Boys Girls 
1 
2 
2 
4 
8 
6 
9 
18 
7 
14 
10 
1 
1 
83 
118.58 
7.59 
.833 
1 
1 
2 
8 
4 
10 
4 
8 
8 
4 
1 
3 
54 
118.39 
7.86 
1.07 
.19 
1.36 
.14 
Experimental 
Group II 
Boys Girls 
1 
2 
3 
4 
13 
10 
8 
13 
11 
7 
5 
2 
79 
117.62 
7.41 
.834 
1 
1 
1 
3 
3 
5 
10 
11 
4 
7 
7 
12 
1 
1 
67 
119.25 
8.52 
1.04 
1.63 
1.33 
1.23 
Experimental 
Group III 
Boys Girls 
1 
2 
3 
11 
5 
10 
4 
2 
10 
12 
5 
2 
67 
117.69 
8.52 
1.04 
1 
1 
2 
3 
6 
10 
9 
11 
5 
6 
7 
3 
2 
66 
119.04 
8.13 
1.00 
1.35 
1.44 
.94 
A comparison of the mean mental ages of boys and girls indicates 
no significant difference. 
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Table 98 shows a comparison of mean scores for boys and girls 
on the initial testing of the Map Reading section of the Iowa Tests 
of Basic Skills in the four groups. 
TABLE 98 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS 
AT THE INITIAL TESTING IN THE FOUR GROUE S 
Control Experimental Experimental Experimental 
GrouE GrouE I GrouE II GrouE III 
Boys Girls Boys Girls Boys Girls Boys Girls 
57-59 1 
54-56 1 
51-53 
48-50 1 
45-47 1 
42-44 3 1 
39-41 2 2 2 
36-38 1 2 2 1 2 1 1 
33-35 5 4 4 3 5 1 4 4 
30-32 8 6 6 2 4 1 5 3 
27-29 6 9 5 3 9 9 6 6 
24-26 15 7 14 8 9 5 8 5 
21-23 16 6 9 5 8 7 10 8 
18-20 12 14 10 10 12 9 10 7 
15-17 9 9 13 7 15 15 11 10 
12-14 12 7 9 10 10 10 4 12 
9-11 3 2 6 2 5 2 2 4 
6- 8 1 1 1 2 2 
3- 5 2 1 1 2 1 
0- 2 1 
N 89 65 83 54 79 67 67 66 
Mean 21.53 21.68 22.18 20.28 20.75 23.30 21.73 20.68 
S.D . 7.05 6.75 9.00 7.53 7.08 9. 72 8.04 8. 73 
S.E.m . 748 .837 .988 1.02 .796 1.19 .982 1.08 
Diff.m .15 1.90 2.55 1.05 
S.E.d 1.12 1.42 1.43 1.46 
C.R. .13 1.34 1. 78 .72 
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A compar ison of mean scores on the initial testing of the Map 
Reading section of the Iowa Tests of Basic Skills indicates that there 
was no significant difference. 
Table 99 shows a comparison of mean scores for boys and girls 
on the Map Reading section of the Iowa Tests of Basic Skills at the 
close of the experimental teaching period in the four groups. 
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TABLE 99 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS 
AT THE CLOSE OF THE EXPERIMENTAL PERIOD IN THE FOUR GROUPS 
Control Experimental Experimental Experimental 
GrauE GrauE I GrauE II GrauE III 
Boys Girls Boys Girls Boys Girls Boys Girls 
63-65 3 
60-62 1 1 
57-59 1 1 2 
54-56 1 2 
51-53 1 2 3 
48-50 3 1 2 5 2 
45-47 1 1 2 4 2 
42-44 2 2 5 1 6 3 
39-41 1 4 8 5 10 7 
36-38 2 1 4 4 10 10 3 10 
33-35 3 2 3 4 16 9 7 5 
30-32 5 9 11 6 9 11 8 7 
27-29 20 5 21 8 17 14 9 8 
24-26 10 12 10 7 4 8 3 7 
21-23 16 8 7 10 4 4 3 
18-20 14 11 5 7 4 4 1 
15-17 10 5 4 3 2 
12-14 6 8 3 1 1 2 
9-11 3 1 1 1 
6- 8 1 
3- 5 2 1 
N 89 65 83 54 79 67 67 66 
Mean 22.77 22.32 28.36 28.56 32.44 32.48 37.09 38.82 
S.D. 6.21 7.41 9.93 8.13 6.60 7.41 10.74 10.89 
S.E.m .659 .919 1.09 1.11 .742 .905 1.31 1.34 
Diff.m .45 .20 .04 1. 73 
S.E.d 1.13 1.56 1.17 1.87 
C.R. .40 .13 .03 .93 
A comparison of mean scores on the Map Reading section of the 
Iowa Tests of Basic Skills at the close of the experimental teaching 
period indicates that there was no significant difference at the .01 
level of confidence between boys and girls in the four groups. 
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Table 100 shows a comparison of mean scores for boys and girls 
on the Map Reading section of the Iowa Tests of Basic Skills at the 
delayed testing in June in the four groups. 
TABLE 100 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS 
AT THE DELAYED TESTING IN JUNE IN THE FOUR GROUPS 
66-68 
63-65 
60-62 
57-59 
54-56 
51-53 
48-50 
45-47 
42-44 
39-41 
36-38 
33-35 
30-32 
27-29 
24-26 
21-23 
18-20 
15-17 
12-14 
9-11 
N 
Mean 
S.D. 
S.E.m 
Diff.m 
S.E.d 
C.R. 
Control 
Group 
Boys Girls 
1 
2 
1 
3 
6 
10 
19 
17 
15 
12 
3 
89 
26.65 
6.57 
.697 
1 
2 
5 
3 
5 
6 
11 
8 
10 
6 
7 
1 
65 
27.17 
8.13 
1.01 
.52 
1.23 
.42 
Experimental 
Group I 
Boys Girls 
1 
2 
1 
1 
5 
7 
11 
9 
10 
7 
12 
6 
3 
5 
3 
83 
31.25 
9.93 
1.09 
1 
1 
2 
3 
4 
6 
6 
10 
6 
7 
7 
1 
54 
29.33 
8.19 
1.11 
1. 92 
1.56 
1.23 
Experimental 
Group II 
Boys Girls 
1 
1 
3 
3 
7 
10 
9 
11 
12 
14 
5 
1 
2 
79 
32.06 
7.56 
.850 
1 
2 
1 
3 
2 
3 
4 
8 
14 
7 
7 
9 
3 
3 
67 
31.23 
9.42 
1.15 
.83 
1.43 
.58 
Experimental 
Group III 
Boys Girls 
2 
2 
1 
1 
5 
5 
4 
5 
5 
7 
1 
10 
7 
3 
3 
3 
2 
1 
67 
37.45 
12.36 
1.51 
1 
1 
3 
1 
2 
3 
4 
4 
4 
7 
5 
9 
7 
6 
1 
5 
3 
66 
35.83 
12.45 
1.62 
2.15 
.75 
1.53 
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A comparison of mean scores on the Map Reading section of the 
Iowa Tests of Basic Skills at the delayed testing in June indicates 
that there was no significant difference at the .01 level of confidence 
between boys and girls in the four groups. 
Table 101 shows a comparison of mean scores for boys and girls 
on the initial testing of the Map Skills Test in the four groups. 
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TABLE 101 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE INITIAL TESTING OF THE MAP SKILLS TEST IN THE FOUR GROUPS 
Control Experimental Experimental Experimental 
Grou:Q Grou:Q I GrOU:Q II Grou:Q III 
Boys Girls Boys Girls Boys Girls Boys Girls 
48-50 1 
45-47 
42-44 1 2 1 1 1 
39-41 1 2 1 1 1 
36-38 3 3 1 2 2 1 3 
33-35 2 1 4 3 3 2 4 1 
30-32 4 3 7 5 3 5 4 3 
27-29 8 3 8 7 4 5 10 2 
24-26 20 8 13 5 5 10 6 6 
21-23 13 16 8 4 23 11 8 12 
18-20 13 11 8 5 13 11 9 14 
15-17 14 11 12 8 13 10 12 15 
12-14 7 4 7 5 6 6 8 8 
9-11 6 1 6 8 4 2 2 1 
6- 8 1 3 3 1 1 
3- 5 1 1 
0- 2 1 1 
N 89 65 83 54 79 67 67 66 
Mean 21.43 21.72 22.18 20.22 20.71 22.18 22.05 20.73 
S.D. 6.60 7.23 9.12 8 . 34 7.05 7.35 7.80 6.60 
S.E.m .700 .897 1.00 1.13 .793 .897 .952 .813 
Diff ·m .29 1. 96 1.47 1.32 
S.E.d 1.14 1.51 1.20 1.25 
C.R. .25 1.30 1.23 1.06 
A comparison of mean scores on the initial testing of the Map 
Skills Test indicates that there was no significant difference at the 
.01 level of confidence between boys and girls in the four groups. 
Table 102 shows a comparison of mean scores for boys and girls 
on the Map Skills Test at the close of the experimental teaching 
period in the four groups. 
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TABLE 102 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE MAP SKILLS TEST AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD 
IN THE FOUR GROUPS 
Control Experimental Experimental Experimental 
GrauE GrauE I GrauE II GrauE III 
Boys Girls Boys Girls Boys Girls Boys Girls 
51-53 3 2 4 6 7 7 
48-50 8 1 14 4 13 12 
45-47 1 1 9 5 5 13 11 10 
42-44 1 2 7 8 16 13 12 8 
39-41 4 14 8 15 12 10 8 
36-38 2 2 9 3 9 11 4 11 
33-35 3 2 8 6 7 3 4 4 
30-32 8 3 11 6 2 3 3 3 
27-29 11 8 5 6 4 1 2 3 
24-26 10 9 1 4 2 1 
21-23 9 10 3 3 1 1 
18-20 23 12 2 1 
15-17 15 6 1 1 
12-14 5 6 2 
9-11 1 
N 89 65 83 54 79 67 67 66 
Mean 22.71 24.58 3 7' .12 35.50 40.87 41.79 42.96 42 ~ 36 
S.D. 6.93 8.31 9.09 8.61 6.96 5.97 6. 72 6.69 
S.E.m .735 1.03 .998 1.17 .783 .729 .821 .824 
Diff.m 1.87 1.62 .92 .60 
S.E.d 1.27 1.54 1.07 1.16 
C.R. 1.47 1.05 .86 .52 
A comparison of mean scores on the Map Skills Test at the close 
of the experimental teaching period indicates that there was no signifi-
cant difference at the .01 level of confidence between boys and girls in 
the four groups. 
Table 103 shows a comparison of mean scores for boys and girls 
on the Map Skills Test at the delayed testing in June in the four groups. 
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TABLE 103 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE MAP SKILLS TEST AT THE DELAYED TESTING IN JUNE IN THE FOUR GROUPS 
Control Experimental Experimental Experimental 
GrouE GrouE I GrouE II Gr ouE III 
Boys Girls Boys Girls Boys Girls Boys Girls 
51-53 10 3 3 3 15 10 
48-50 4 1 9 5 10 5 . 6 8 
45-47 2 4 8 4 14 9 16 10 
42-44 7 5 6 6 10 9 7 6 
39-41 9 6 11 5 13 14 6 14 
36-38 5 7 14 5 8 9 7 7 
33-35 8 8 8 7 4 7 2 10 
30-32 10 9 3 2 3 7 1 
27-29 13 8 5 6 5 3 3 1 
24-26 13 8 3 2 3 1 1 
21-23 6 4 2 6 5 2 
18-20 7 4 1 1 1 
15-17 2 2 2 1 
12-14 3 1 
9-11 1 
N 89 65 83 54 79 67 67 66 
Mean 30.80 32.26 38.95 35.72 39.36 39.69 42.96 42.68 
S.D. 9.00 8.19 9.48 9.96 8.52 6.45 8.46 6.27 
S .E.m .959 1.02 1.04 1.36 . 958 . 788 . 1.03 .772 
Diff.m 1.46 3.23 .33 .28 
S.E.d 1.40 1.71 1.24 1.29 
C.R. 1.04 1.89 .27 .22 
A comparison of mean scores on the Map Skills Test at the de-
layed testing in June indicates that there was no significant difference 
at the .01 level of confidence between boys and girls in the four groups. 
Table 104 shows a comparison of mean scores for boys and girls on 
the Social Studies Fact Test a t t he delayed testing in June in the four 
groups. 
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TABLE 104 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE SOCIAL STUDIES FACT TEST AT THE DELAYED TESTING IN JUNE 
IN THE FOUR GROUPS 
Control Experimental Experimental Experimental 
GrouE GrouE I GrouE II GrouE III 
Boys Girls Boys Girls Boys Girls Boys Girls 
140-149 1 1 1 1 3 2 2 
130-139 5 5 4 9 4 10 10 
120-129 9 5 8 3 10 10 9 11 
110-ll9 5 2 9 8 21 13 16 6 
100-109 7 6 9 4 10 13 10 9 
90- 99 8 8 12 6 13 11 9 13 
80- 89 20 8 11 7 2 5 8 7 
70- 79 10 10 13 4 4 5 3 6 
60- 69 9 11 4 10 3 3 1 
so- 59 7 3 5 6 3 
40- 49 4 4 6 4 3 1 
30- 39 4 1 2 
20- 29 1 1 
N 89 65 83 54 79 67 67 66 
Mean 86.63 85.88 90.40 81.16 104.25 105.84 110.17 106.20 
S.D. 27.10 27.60 2.6.20 25.40 24.50 19.70 18.10 21.90 
S.E.m 2.87 3.43 2.88 3.46 2.76 2.41 2.21 2.70 
Diff .m .75 9.24 1. 59 3.97 
S.E.d 4.47 4.50 3.66 3.49 
C .R. .17 2.05 .43 1.13 
A comparison of mean scores on the Social Studies Fact Test at 
the delayed testing in June indicates that there was no significant 
difference at the .01 level of confidence between boys and girls in 
the four groups. 
Table 105 shows a comparison of mean scores for boys and girls 
on the Social Studies Fact Test at the delayed testing in September 
in the four groups. 
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TABLE 105 
DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS 
ON THE SOCIAL STUDIES FACT TEST AT THE DELAYED TESTING IN SEPTEMBER 
IN THE FOUR GROUPS 
Control Experimental Experimental Experimental 
Grou:Q Grou:Q I Grou:Q II Grou:Q III 
Boys Gir ls Boys Girls Boys Girls Boys Girls 
140-149 2 1 3 
130-139 3 4 6 7 2 9 5 
120-129 7 1 6 2 7 4 13 5 
110-119 6 8 7 2 14 10 4 10 
100-109 15 8 6 5 11 11 9 5 
90- 99 7 10 9 9 8 11 8 10 
80- 89 15 8 12 10 6 7 9 2 
70- 79 7 9 10 7 10 9 5 8 
60- 69 8 6 12 5 3 2 5 6 
so- 59 7 5 5 1 1 1 2 1 
40- 49 6 1 2 3 3 1 1 
30- 39 1 1 3 2 2 
20- 29 1 
N 83 61 78 46 72 60 65 56 
Mean 86.80 89 , 25 87.57 82.54 97.14 98.00 102.96 99.86 
S.D. 26.00 23.40 26.40 21.40 25.80 21.00 23.90 25.30 
S.E.m 2 . 85 3.00 2.99 3.16 3 . 04 2.71 2.97 3.38 
Di ff.m 2.45 5.03 .86 3.10 
S.E.d 4.14 4.35 4.07 4.50 
C.R. .59 1.16 .21 .69 
A compar ison of mean scores on the Social Studies Fact Test at 
the delayed testing in September indi cates t hat there was no signifi-
cant difference at the .01 level of confidence between boys and girls 
i n the four groups. 
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Tables 106 through 109 show a comparison of mean scores for the 
lower quar ter of the intelligence quotients of each group on the Map 
Reading section of the Iowa Tests of Basic Skills at the initial testing 
and at the end of the experimental teaching period. 
TABLE 106 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING pERIOD OF THE LOWER QUARTER 
Group 
I. T. Control 
E .E .T. Control 
OF THE CONTROL GROUP 
No. Mean 
38 17.90 
38 21.92 
S.D. 
6.54 
6.39 
TABLE 107 
1.06 
1.04 4.02 1.48 
C.R. 
2. 72 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER 
OF EXPERIMENTAL GROUP I 
Group No. Mean S.D. Diff.m S .E. d 
I. T. Exp .Grp . I 
E.E.T. Exp.Grp.I 
34 17.15 
34 21.64 
6.75 
7.05 
1.16 
1.21 4.49 1.68 
TABLE 108 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER 
OF EXPERIMENTAL GROUP II 
Group No. Mean S.D. S .E •m Diff.m S.E.d 
I. T. Exp.Grp . II 36 18.42 6.03 1.01 11.66 1.46 E.E.T. Exp.Grp . II 36 30.08 6.33 1.06 
C.R. 
2.67 
TESTS 
C.R. 
7.99 
165 
TABLE 109 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER 
OF EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
I.T. Exp.Grp.III 33 15.36 6.51 1.13 17.73 1.81 9.80 E.E.T. Exp .Grp. III 33 33.09 8.16 1.42 
In the lower quarter of intelligence quotients of the Control 
Group from the initial testing to the end of the experimental teaching 
period there was a gain of 4.02, which resulted in a critical ratio of 
2.72. This difference was statistically significant at the .01 level 
of confidence. 
All experimental groups made gains which were significant at 
the .01 level of confidence. In Experimental Group I, the difference 
of 4.49 resulted in a critical ratio of 2.67; in Experimental Group II, 
the difference of 11.66 resulted in a critical ratio of 7.99; and in 
Experimental Group III, the difference of 17.73 resulted in a critical 
ratio of 9.80. 
The critical ratios became progressively larger, favoring Experi-
mental Groups III, II, and I, respectively. 
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Tables 110 through 113 show a comparison of mean scores for the 
lower quarter of intelligence quotients of each group on the Map Reading 
section of the Iowa Tests of Basic Skills at the initial testing and at 
the delayed testing in June. 
TABLE 110 
COMPARISON -OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE LOWER QUARTER OF THE CONTROL GROUP 
Group 
Control 
Control 
No. 
38 
38 
Mean S.D. 
17.90 
25.55 
6.54 
4. 92 
TABLE 111 
S.E.m 
1.06 
.799 
Diff.m S.E.d C.R. 
7.65 1.33 5.75 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INIT:{AL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE LOWER QUARTER OF EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. Mean S.D. 
34 17.15 6.75 
34 25.88 7.59 
TABLE 112 
1.16 
1.30 
Diff.m S.E.d C.R. 
8.73 1. 74 5.02 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE LOWER QUARTER OF EXPERIMENTAL GROUP II 
Group No. 
Exp.Grp.II 36 
Exp.Grp.II 36 
Mean S.D. 
18.42 
28.00 
6.03 
6.96 
S .E ·m 
1.01 
1.16 
Diff.m S.E.d C.R. 
9.58 1.54 6.22 
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TABLE 113 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
IN JUNE OF THE LOWER QUARTER OF EXPERIMENTAL GROUP III 
Group 
I.T. Exp.Grp.III 
D.T. Exp.Grp.III 
No. 
33 
33 
Mean 
15.36 
30.45 
S.D. 
6.51 
9.12 
1.13 
1.59 
Diff.m S .E. d 
15.09 1.95 
C.R. 
7.74 
In all groups of the lower quarter of intelligence quotients 
from the initial testing to the delayed testing in June there were 
statistically significant gains at the .01 level of confidence. 
In the Control Group the difference of 7.65 resulted in a crit-
ical ratio of 5.75; in Experimental Gr oup I, the difference of 8.73 
resulted in a critical ratio of 5.02; in Experimental Group II, the 
difference of 9.58 resulted in a critical ratio of 6.22; and in Exper -
imental Group III, the difference of 15.09 resulted in a critical ratio 
of 7.74. 
The critical ratios became progressively larger, favoring Ex-
perimental Group III, Experimental Group II, the Control Group, and 
Experimental Group I, respectively. 
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Tables 114 through 117 show a comparison of mean scores for the 
lower quarter of intelligence quotients of each group on the Map Skills 
Test at the initial testing and at the end of the experimental teaching 
period. 
TABLE 114 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOD OF THE LOWER QUARTER OF THE CONTROL GROUP 
Group No. Mean S.D. Diff.m S.E.d C.R. 
I.T. Control 
E.E.T. Control 
38 19 . 55 5.46 
38 22.24 4.47 
.886 
.726 2.69 1.15 
TABLE 115 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOD OF THE LOWER QUARTER OF EXPERIMENTAL GROUP 
Group No. Mean S.D . S.E.m Diff ·m S .E ·d 
I.T. Exp.Grp.I 34 18.47 7.98 1.37 13.33 2.12 E.E.T. Exp.Grp.I 34 31.80 9.42 1.62 
TABLE 116 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
I 
TEACHING PERIOD OF THE LOWER QUARTER OF EXPERIMENTAL GROUP II 
Group No. Mean S.D. S.E.m Di ff .m S.E.d 
I. T. Exp.Grp.II 36 20.25 5.64 .940 17.08 1.59 E.E.T. Exp.Grp.II 36 37.33 7.65 1.28 
2.34 
C.R. 
6.29 
C.R. 
10.74 
TABLE 117 
COMPARISON OF MEAN SCORES ON · THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOD OF THE LOWER QuARTER OF EXPERIMENTAL GROUP III 
169 
Group No. Mean S.D. S.E.d C.R. 
I.T. Exp.Grp.III 33 
E.E.T. Exp.Grp.III 33 
18.18 
38.64 
5.13 
6.45 
.892 
1.12 20.46 1.43 14.31 
In the lower quarter of intelligence quotients of the Control 
Group from the initial testing to the end of the experimental teaching 
period, there was a gain of 2.69 which resulted in a critical ratio of 
2.34. Although statistically significant at the .05 level of confi-
dence, there was no significance at the .01 level. 
All experimental groups made gains which were significant at 
the .01 level of confidence . In Experimental Group I, the difference 
of 13.33 resul t ed in a critical ratio of 6.29; in Experimental Group 
II, the difference of 17.08 resulted in a critical ratio of 10.74; in 
Experimental Gr oup III, the difference of 20.46 resulted in a critical 
ratio of 14.31 . 
The critical ratios became progressively larger, favoring Ex-
perimental Groups III, II, and I, respectively. 
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Tables 118 through 121 show a comparison of mean scores for the 
lower quarter of intelligence quotients of each group on the Map Skills 
Test at the initial testing and at the delayed testing in June. 
TABLE 118 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE LOWER QUARTER OF THE CONTROL GROUP 
Group No. Mean S.D. S.E.m Diff.m. S.E.d C.R. 
I.T. Control 38 19.55 5.46 .886 7.98 1.45 D.T. Control 38 27.53 7.11 1.15 5.50 
TABLE 119 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED 7ESTING IN JUNE 
OF THE LOWER QUARTER OF EXPERIMENTAL GROUP I 
Group No. Mean S.D. S .E ·m. Diff.m S .E.d G.R. 
I.T. .Exp.Grp. I 34 18.47 7.98 1.37 16.41 2.08 7.89 D.T. Exp.Grp.I 34 34.88 9.15 1.57 
TABLE 120 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT iiiHE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE LOWER QUARTER OF EXPERIMENTAL GROUP II 
Group No. Mean S.D. S .E.m Diff •m S.E.d C.R. 
I. T. Exp.Grp.II 36 20.25 5.64 .940 14.50 1. 70 D.T. Exp.Grp. II 36 34.75 8.49 1.42 8.53 
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TABLE 121 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE LOWER QUARTER OF EXPERIMENTAL GROUP III 
Group No. Mean . S.D . S.E.m Diff .m S.E.d C.R. 
I. T. Exp .Grp. III 33 18.18 5.13 .892 20.28 1.59 12.75 D.T. Exp.Grp.III 33 38.46 7.56 1.31 
In all groups of the lower quarter of intelligence quotients 
from the initial testing to the delayed testing in June there were 
statistically significant gains at the .01 level of confidence. 
In the Control Group, the difference of 7.98 resulted in a crit-
ical ratio of 5.50; in Experimental Group I, the difference of 16.41 
resulted in a critical ratio of 7.89; in Experimental Group II, the 
difference of 14.50 resulted in a critical ratio of 8.53; in Experi -
mental Group III, the difference of 20.28 resulted in a critical ratio 
of 12.75. 
The critical ratios became progressively larger, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively. 
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Tables 122 through 125 show a comparison of mean scores for the 
upper quarter of intelligence quotients .of each group on the Map Read-
ing section of the Iowa Tests of Basic Skills at the initial testing 
and at the end of the experimental teaching period. 
TABLE 122 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER 
OF THE CONTROL GROUP 
Group No . Mean S.D. S.E.m Diff.m S.E.d C.R. 
I.T . Control 38 23.97 7.32 1.19 3.56 1.68 E.E.T. Control 38 27.53 7.32 1.19 2.12 
TABLE 123 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER 
Group 
I. T. Exp. Grp. I 
E.E.T. Exp.Grp.I 
OF EXPERIMENTAL GROUP I 
No. Mean S.D. 
34 25.18 9.33 
34 28.59 10.56 
TABLE 124 
1.60 
1.81 
Diff.m S.E.d C.R. 
3.41 2.42 1.41 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BAS IC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER 
Group 
I.T. Exp.Grp.II 
E.E.T. Exp.Grp.II 
No. 
36 
36 
OF EXPERIMENTAL GROUP II 
Mean 
23.42 
35.50 
S.D. 
11.77 
7.95 
S.E.m 
1.96 
1.33 
Diff ·m 
12.08 2.37 
C.R. 
5.10 
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TABLE 125 I 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF 
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER 
OF EXPERIMENTAL GROUP III 
Group No. 
I.T. Exp.Grp.III 33 
E.E.T. Exp.Grp.III 33 
Mean 
22.18 
42.91 
S.D. 
7.80 
10.47 
S.E.m 
1.36 
1.82 
Diff.m S.E.d 
20.73 2.27 
C . R. 
9.13 
In the upper quarter of intelligence quotients of the Control 
Group from the initial testing to the end of the experimental teaching 
period there was a gain of 3.56, which resulted in a critical ratio of 
2.12. Although statistically significant at the .05 level of confi-
dence, there was no significance at the .01 level. 
In Experimental Group I, the gain of 3.41 resulted in a critical 
ratio of 1.41, which was not statistically significant. 
In Experimental Group II, the gain of 12.08 resulted in a crit-
ical ratio of 5.10; in Experimental Group III, the gain of 20.73 re-
sulted in a critical ratio of 9.13. These gains were highly signifi-
cant at the .01 level of confidence. 
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Tables 126 through 129 show a comparison of mean scores for the 
upper quarter of intelligence quotients of each group on the Map Reading 
section of the Iowa Tests of Basic Skills at the initial testing and at 
the delayed testing in June. 
TABLE 126 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE UPPER QUARTER OF THE CONTROL GROUP 
Group 
Control 
Control 
No. Mean S.D. 
38 23.97 
38 30.69 
7.32 
8.52 
TABLE 127 
S.E.m 
1.19 
1.38 
Diff.m S.E.d C.R. 
6. 72 1.82 3.69 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKI LLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE UPPER QUARTER OF EXPERIMENTAL GROUP I 
Group 
Exp.Grp.I 
Exp.Grp.I 
No. Mean S.D. 
34 25.18 
34 32.50 
9.33 
9.81 
TABLE 128 
1.60 
1.68 
Diff.m S.E.d C.R. 
7.32 2.32 3.16 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE UPPER QUARTER OF EXPERIMENTAL GROUP II 
Group 
Exp.Grp.II 
Exp.Grp.II 
No. 
36 
36 
Mean S.D. 
23.42 
36.33 
11.77 
10.05 
1. 96 
1.68 
Diff.m S.E.d C.R. 
12.91 2.58 5.00 
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TABLE 129 
COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF .THE IOWA TESTS 
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING 
I.T. 
D.T. 
IN JUNE OF THE UPPER QUARTER OF EXPERIMENTAL GROUP III 
Group No. 
Exp.Grp.III 33 
Exp.Grp.III 33 
Mean S.D. 
22.18 
45.00 
7.80 
11.64 
S.E.m 
1.36 
2.02 22.82 2.44 
C.R. 
9.35 
In all groups of the upper quarter of intelligence quotients 
from the initial testing to the delayed testing in June there were 
statistically significant gains at the .01 level of confidence. 
In the Control Group, the difference of 6.72 resulted in a 
critical ratio of 3.69; in Experimental Group I, the difference of 
7.32 resulted in a critical ratio of 3.16; in Experimental Group II, 
the difference of 12.91 resulted in a critical ratio of 5~00; in Ex-
perimental Group III, the difference of 22.82 resulted in ,a critical 
ratio of 9.35. 
The critical ratios became progressively larger, favoring Ex-
perimental Group III, Experimental Group II, the Control Group, and 
Experimental Group I, respectively. 
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Tables 130 through 133 show a comparison 0 f mean scores for the 
upper quarter of intelligence quotients of each group on the Map Skills 
Test at the initial testing and at the close of the experimental teach-
ing period. 
TABLE 130 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL_ TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOD OF THE UPPER QUARTER OF THE CONTROL GROUP 
Group No. Mean s.o. S.E.m Diff ·m ' S .E. d 
I.T. Contro l 38 28.00 7.92 1.29 3.32 1.94 E.E.T. Control 38 31.32 8.91 1.45 
TABLE 131 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOP OF THE UPPER QUARTER OF EXPERIMENTAL GROUP I 
Group No. Mean S.D. S.E.m Diff.m S.E.d 
I. T. Exp.Grp.I 34 28.44 8.25 1.42 14.47 1. 75 E.E.T. Exp.Grp.I 34 42.91 5.97 1.02 
TABLE 132 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOD OF THE UPPER QUARTER OF EXPERIMENTAL GROUP II 
C.R. 
1.71 
C.R. 
8.27 
Group No. Mean S.D. S.E.m Diff.m S.E.d C.R. 
I.T. Exp .Grp.II 
E.E.T. Exp.Grp.II 
36 27.83 
36 45.25 
7. 71 
5.37 
1.29 
.895 17.42 1.57 11.10 
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TABLE 133 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL 
TEACHING PERIOD OF THE UPPER QUARTER OF EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E.m Diff.m S.E.d C .R. 
I.T. Exp .Grp. III 33 27.64 8.04 1.40 19.18 1.77 10.84 E.E.T. Exp.Grp.III 33 46.82 6.24 1.09 
In the upper quarter of intelligence quotients of the Control 
Group from the initial testing to the end of the experimental teaching 
period there was a gain of 3.32, which resulted in a critical ratio of 
1.71. This was not statistically significant. 
All experimental groups made gains which were significant at 
the .01 level of confidence. In Experimental Group I, the difference 
of 14.47 resulted in a critical ratio of 8.27; i n Experimental Group 
II, the difference of 17.42 resulted in a critical ratio of 11.10; in 
Experimental Group III, the difference of 19.18 resulted in a critical 
ratio of 10.84. 
The critical ratios became progressively larger, favoring Ex-
perimental Groups II, III, and I, respectively. 
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Tables 134 through 137 show a comparison of mean scores for the 
upper quarter of intelligence quotients of each group on Fhe Map Ski l ls 
Test at the initial testing and at the delayed testing in June. 
TABLE 134 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE UPPER QUARTER OF THE CONTROL GROUP 
Group No. Mean S.D. S.E.m Diff ·m S.E.d C.R. 
I.T. Control 38 28.00 7.92 1.29 11.92 1.82 6.55 D.T. Control 38 39.92 7.92 1.29 
TABLE 135 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE UPPER QUARTER OF EXPERIMENTAL GROUP I 
Group No. Mean S.D. S.E.m Diff.m S.E.d . C.R. 
I.T. Exp.Grp.I 34 28.44 8.25 1.42 15.62 11.93 8.09 D.T. Exp.Grp.I 34 44.06 7.59 1.30 
TABLE 136 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE UPPER QUARTER OF EXPERIMENTAL GROUP II . 
Group No. Mean S.D. S.E.m Diff ·m S.E.d C.R. 
I. T. Exp.Grp.II 36 27.83 7. 71 1.29 16.59 1.56 10.63 D.T. Exp.Grp.II 36 44.42 5.28 .880 
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TABLE 137 
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST 
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE 
OF THE UPPER QUARTER OF EXPERIMENTAL GROUP III 
Group No. Mean S.D. S.E ·m Diff.m S.E.d C.R. 
I.T. Exp.Grp.III 33 27.64 8.04 1.40 19.73 1 1.68 11.74 D.T. Exp .Grp. III 33 47.37 5.34 .929 
In all groups of the upper quarter of intelligence quotients 
from the initial testing to the delayed testing in June there were 
statistically significant gains at the .01 level of confidence. 
In the Control Group, the difference of 11.92 resulted in a 
critical ratio of 6.55; in Experimental Group I, the difference of 
15.62 resulted in a critical ratio of 8.09; in Experimental Group II, 
the difference of 16.59 resulted in a critical ratio of 10.63; in Ex-
perimental Group III, the difference of 19.73 resulted in a critical 
ratio of 11.74. 
i 
The critical ratios became progressively larger, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively. 
Evaluation of the Procedure 
The pup i ls and teachers who comprised the three experimental 
groups were requested to evaluate the materials and techniques. 
Pupil Evaluation 
Table 138 shows the results of the pupil questionnaire. 
TABLE 138 
PUPIL QUESTIONNAIRE 
Experimental 
Group t 
N = 137 
Yes No 
No. % No. % 
Consider ed team work fun 
New friends because of team work 
Enjoyed the lessons 130 95 7 5 
Map work now easier 135 99 2 1 
Prefer teacher. . explaining and 
correcting 33 24 
Prefer self-direction and correction 104 76 
Would like to try team work in other 
subjects 
Attempted extra map work 109 80 28 20 
-
-
-
-
-
Able to read maps more easily 106 77 31 13 
Experimental 
Group II 
N = 146 
Yes No 
No. % No. % 
134 92 12 8 
94 64 41 28 
144 99 2 1 
146 100 0 0 
27 18 
119 82 
131 90 15 10 
118 81 28 19 
138 95 8 5 
Experimental 
Group III 
N = 133 
Yes No 
No. % No. 
124 93 9 
63 47 70 
131 99 2 
131 99 2 
23 17 
110 83 
112 84 21 
110 83 23 
109 82 24 
% 
7 
53 
1 
1 
16 
17 
18 
1-' 
CXl 
0 
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The following responses were summarized and combined in cases 
of similarity: 
1. The children who stated that they had enjoyed the lessons 
felt that they were interesting and fun. They ,commented 
that working in groups had helped them to learn more and had 
made the work easier. • I Some felt that helpmg each other had 
made them "smarter." 
2. The children who reacted negatively to the lessons stated 
that they did not like their partner, or the lessons were 
either too hard or too easy. 
3. The children showed initiative beyond the lessons in using 
road maps, world maps and atlases, making new maps with 
parents, and constructing papier mache maps. They indicated 
a great deal of interest in using maps to find states, 
countries, and continents which they had read about in news-
papers. 
A copy of the questionnaire may be found on page 59. 
Teacher Evaluation 
*1. All teachers in the experiment stated that they had enjoyed 
participating in the study. 
2. The features of the study enjoyed most included: the general 
presentation, the plan of the lessons, the variety of activ-
*Indicates the response to the question on the Teacher Evaluation 
Form. A copy of the questionnaire may be found on page 61. 
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ities, the repetition of learnings, the enthusiasm of the 
children. 
3. The features of the study not enjoyed included ground distance 
and measurement. 
4. The teachers suggested that more time could have been allotted 
for the improvement of the lessons. They also requested that 
the lessons be prepared in a permanent form for reuse of 
material. 
5. Of the eighteen classes in the experimental groups, seven had 
carried on some team work before the study. 
6. The team work had been attempted in arithmetic problems, 
arithmetic fundamentals, social studies, spelling, and read-
ing. 
7. In Experimental Group II, three teachers indicated they 
would continue team work in social studies, one was uncertain, 
one said she would not, and one did not respond. In Experi-
mental Group III, three teachers indicated they would con-
tinue team work in social studies, and three were uncertain. 
8. These teachers indicated that they would like to try team 
work in arithmetic, reading, spelling, science, language, 
and social studies. 
9. There was some social improvement noted in all classes. 
10. Where ineffective groups existed, they were mainly due to 
slow children working together, absenteeism, and personality 
conflicts. 
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11. All teachers indicated a more wholesome attitude toward maps 
in their classes due to the lessons. 
12a. All teachers indicated that children had shown initiative 
beyond the lessons to do extra map work. 
12b. Teachers responded that children had brought maps to school, 
made maps, ventured freely to wall maps and the globe, and had 
purchased maps, globes, and atlases. 
13. All teachers stated they would use the lessons to supplement 
the textbook study of maps throughout the year. 
14. All teachers felt that children were using maps and globes 
more freely than had previous classes. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary 
The purpose of this study was to develop and evaluate a planned 
program in social studies to teach basic map skills in the fourth grade 
using varied-size groups of individuals, pairs, and teams of three. 
The experiment was carried on during an intensive teaching pro-
gram of twenty-seven days, or five and one half weeks. The lessons 
were grouped into six weekly work units. 
The population was divided into four groups, consisting of a 
control group and three experimental groups. The Control Group followed 
their prescribed social studies program, with no deviation from their 
general course of study. Forty minutes per day were devoted to the 
social studies period. 
The three experimental groups were designated Experimental Group 
I, Experimental Group II, and Experimental Group III. All children in 
the three experimental groups received the same self-directed map skills 
lessons and worked on them without teacher aid. These children had no 
additional instruction in social studies throughout the intensive teach-
ing phase of the study. Forty minutes per day were devoted to the les-
sons. 
The three experimental groups differed in that the children in 
Experimental Group I worked on the lessons alone; those in !Experimental 
Group II worked in pairs; and those in Experimental Group III worked in 
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teams of three. 
The lessons were adapted for team learning, self-direction, and 
economy of time. The major responsibilities of the teachers of experi-
mental classes were to arrange heterogeneous groups for the pairs and 
teams of three and to see that the groups were working effectively. The 
lessons were done on the lesson sheets and maintained in a personal 
folder for future reference. 
The study was carried on in an industrial city within a twenty-
five-mile radius of Boston. Twenty-five of the forty-four fourth grade 
classes participated, with seven classes designated as the Control 
Group, six classes as Experimental Group I, six classes as Experimental 
Group II, and six classes as Experimental Group III. 
The ability and achievement of the Control Group and the three 
experimental groups were measured at the beginning of the experiment in 
October 1960, at the end of the intensive teaching period in November, 
at the end of the school year in June 1961, and again at the beginning 
of the next school year in September 1961. 
The tests administered in each phase of the testing included the 
Map Reading section of the Iowa Tests of Basic Skills (Form 1 and Form 2) 
and a Map Skills Test constructed by the writer. A Social Studies Fact 
Test was also administered at the delayed testing in June and again in 
September. The Kuhlmann-Anderson Test was the intelligence test admin-
istered as part of the regular testing program of the co~unity; there-
fore, these results were used in the study. Groups were equated on the 
bases of initial results of mean chronological ages and mental ages, and 
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mean scores on the Map Reading section of the Iowa Test of Basic Skills 
(Form 2) and the Map Skills Test. 
Although there were 766 children in the original population, 
illness, transfers, drop-outs, and equating procedures reduced the pop-
ulation to 570: 154 in the Control Group, 137 in Experimental Group I, 
146 in Experimental Group II, and 133 in Experimental Group III. The 
data for the initial tests, the tests at the close of the · experimental 
teaching period, and the delayed testing in June were based on this 
population. 
Illness, summer transfers, and summer drop-outs reduced the pop-
ulation at the September delayed testing to 521: 144 in the Control 
Group, 124 in Experimental Group I, 132 in Experimental Group II, and 
121 in Experimental Group III. 
Conclusions 
I. The following conclusions may be drawn from comparisons among all 
the groups on the Iowa Map Reading section and the Map Skills Test 
at each phase of the testing: 
A. At the end of the experimental teaching period: 
1. Every experimental group showed highly significant differences 
at the .01 level when compared with the Control Group. Great-
est gains were made by Experimental Groups III, II, and I, 
respectively. 
a. Experimental Group I showed a mean difference of 6.23, with 
a standard error of .89, which resulted in a critical ratio 
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of 7.00 on the Iowa: Map Reading section. The mean dif-
ference of 12.98, with a standard error of .98, resulted 
in a critical ratio of 13.24 on the Map Skills Test. 
b. Experimental Group II showed a mean difference of 11.04, 
with a standard error of .79, which resulted in a critical 
ratio of 13.97 on the Iowa: Map Reading section. The mean 
di f ference of 17.79, with a standard error of .82, resulted 
in a critical ratio of 21.70 on the Map Skills Test. 
c. Experimental Group Ill showed a mean difference of 14.71, 
with a standard error of 1.09, which resulted in a critical 
ratio of 13.50 on the Iowa: Map Reading section. The mean 
di f ference of 19.16, with a standard error of .81, resulted 
in a critical ratio of 23.65 on the Map Skills Test. 
2. Exper i mental Groups II and III showed highly significant dif-
ferences in their favor when compared with Experimental Group I. 
a. Experimental Group II showed a mean difference of 4.81, with 
a standard error of .92, which resulted in a critical ratio 
of 5.23 on the Iowa: Map Reading section. The mean differ-
ence of 4.81, with a standard error of .94, resulted in a 
critical ratio of 5.12 on the Map Skills Test. 
b. Experimental Group III showed a mean difference of 8'.48, 
with a standard error of 1.18, which resulted in a critical 
rat.io of 7.19 on the Iowa: Map Reading sectiori. The mean 
difference of 6.18, with a standard error of .93, resulted 
in a critical ratio of 6.65 on the Map Skills 1Test. 
I 
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3. A comparison between Experimental Groups II and III showed 
differences which favored Experimental Group III. 
a. On the Iowa: Map Reading section there was a mean differ-
ence of 3.67, with a standard error of 1.10. The critical 
ratio of 3.34 was significant at the .01 level. 
b. On the Map Skills Test there was a mean difference of 1.37, 
with a standard error of .76. The critical ratio of 1.80 
was not significant. 
B. At the delayed testing in June: 
1. Every experimental group showed highly significant differences 
at the .01 level when compared with the Control Group. Great-
est gains were made by Experimental Groups III, II, and I, 
respectively. 
a. Experimental Group I showed a mean difference of 3.62, with 
a standard error of .99, which resulted in a critical ratio 
of 3.66 on the Iowa: Map Reading section. The mean differ-
enc.e of 5.37, with a standard error of 1.07, resulted in a 
critical ratio of 5.02 on the Map Skills Test. 
b. Experimental Group II showed a mean difference of 4.71, with 
a standard error of .92, which resulted in a critical ratio 
of 5.12 on the Iowa: Map Reading section. The mean differ-
ence of 8.09, with a standard error of .94, resulted in a 
critical ratio of 8.61 on the Map Skills Test. 
c. Experimental Group III showed a mean difference of 9.77, with 
I 
a standard error of 1.23, which resulted in a critical ratio 
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of 7.94 on the Iowa: Map Reading section. The mean differ-
ence of 11.40, with a standard error of .95, resulted in a 
critical ratio of 12.00 on the Map Skills Test. 
2. A comparison between Experimental Groups I and II showed dif-
ferences which favored Experimental Group II. 
a. On the Iowa: Map Reading section there was a mean difference 
of 1.09, with a standard error of 1.07. The critical ratio 
of 1.02 was not statistically significant. 
b. On the Map Skills Test there was a mean difference of 2.72, 
wit h a standard error of 1.02. The critical ratio of 2.67 
was significant at the .01 level. 
3. The gains made by Experimental Group III were highly signifi-
cant '~hen compared with the gains of Experimental Groups I and 
II. 
a. When compared with Experimental Group I, there was a mean 
difference of 6.15, with a standard error of 1.34, which 
resulted in a critical ratio of 4.59 on the Iowa: Map Read-
ing section. The meari difference of 6.03, with a standard 
error of 1.03, resulted in a critical ratio of 5.85 on the 
Map Skills Test. 
b. When compared with Experimental Group II, there was a mean 
di f ference of 5.06, with a standard error of 1.29, which 
resulted in a critical ratio of 3.92 on the Iowa: Map Read-
ing section. The mean difference of 3.31, with a standard 
error of .91, resulted in a critical ratio of 3.64 on the 
Map Skills Test. 
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C. At the delayed testing in September (ten months after the close 
of the intensive teaching period): 
1. There was no significant difference at the .01 level between 
the Control Group and Experimental Group I. 
a. On. the Iowa: Map Reading section the mean difference of 
1.95 favored Experimental Group I. The standard error of 
1. 14 resulted in a critical ratio of 1.71, which was not 
significant. 
b. On the Map Skills Test the mean difference of 2.98 favored 
Experimental Group I. The standard error of 1.17 resulted 
in a critical ratio of 2.55, which was statistically signifi-
cant at the .05 level but not at the .01 level. 
2. Experimental Groups II and III showed highly significant differ-
ences at the .01 level when compared with the Control Group. 
a. Experimental Group II showed a mean difference of 3.86, 
with a standard error of 1.10, which resulted in a critical 
ratio of 3.51 on the Iowa: Map Reading section. The mean 
di f ference of 6.28, with a standard error of 1.00, resulted 
in a critical ratio of 6.28 on the Map Skills Test. 
b. Experimental Group III showed a mean difference of 7.43, 
with a standard error of 1.30, which resulted in a critical 
ratio of 5.71 on the Iowa: Map Reading section. The mean 
difference of 9.18, with a standard error of .99, resulted 
in a critical ratio of 9.27 on the Map Skills Test. 
3. A comparison between Experimental Groups I and II showed dif-
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ferences which favored Experimental Group II. 
a. On the Iowa: Map Reading section there was a mean differ-
ence of 1.91, with a standard error of 1.13. The critical 
ratio of 1.69 was not statistically significant. 
b. On the Map Skills Test there was a mean difference of 3.30, 
with a standard error of 1.17. The critical ratio of 2.82 
was statistically significant at the .01 level. 
4. The gains made by Experimental Group III were statistically 
significant at the .01 level when compared with the gains of 
Experimental Groups I and II. 
a. When compared with Experimental Group I, there was a mean 
difference of 5.48, with a standard error of 1.33, which 
resulted in a critical ratio of 4.12 on the Iowa: Map Read-
in.g section. The mean difference of 6.20, with a standard 
error of 1.16, resulted in a critical ratio of 5.34 on the 
Map Skills Test. 
b. When compared with Experimental Group II, there was a mean 
difference of 3.57, with a standard error of 1.30, which 
resulted in a critical ratio of 2.75 on the Iowa: Map Read-
ing section. The mean difference of 2.90, with a standard 
error of .98, resulted in a critical ratio of 2.96 on the 
Map Skills Test. 
II. The following conclusions may be drawn from comparisoris among all 
the groups on the Social Studies Fact Test: 
A. At the delayed testing in June: 
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1. There was no significant difference between the Control Group 
and Experimental Group I. The mean difference of .44, with a 
standard error of 3.15, resulted in a critical ratio of .14, 
which favored Experimental Group I. 
I 
I 
2. Experimental Groups II and III showed highly significant dif-
ferences in their favor when compared with the c6ntrol Group. 
a. Experimental Group II showed a mean difference of 18.66, 
with a standard error of 2.86, which resulted in a critical 
ratio of 6.52. 
b. Experimental Group III showed a mean difference of 21.86, 
with a standard error of 2.81, which resulted . in a critical 
ratio of 7.78. 
3. Experimental Groups II and III showed highly si~ificant dif-
ferences in their favor when compared with Exper~mental Group I. 
a. Experimental Group II showed a mean differenc~ of 18.22, 
I 
with a standard error of 2.89, which resulted 1 in a critical 
ratio of 6.30. 
b. Experimental Group III showed a mean differenye of 21.42, 
with a standard error of 2.85, which resulted l in a critical 
ratio of 7.52. 
4. There was no significant difference between Experimental Groups 
II and III. The mean difference of 3.20, with a standard error 
of 2.52, resulted in a critical ratio of 1.27, which favored 
Exper i mental Group III. 
B. At the delayed testing in September: 
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1. There was no significant difference between the Control Group 
and Experimental Group I. The mean difference of 2.12, with 
a standard error of 3.05, resulted in a critical ratio of .69 
which favored the Control Group. 
2. Experimental Groups II and III showed highly significant dif-
ferences in their favor when compared with the Control Group. 
a. Experimental Group II showed a mean difference of 9.93, 
with a standard error of 2.92, which resulted in a critical 
ratio of 3.40. 
b. Experimental Group III showed a mean difference of 13.69, 
with a standard error of 3.06, which resulted in a critical 
rat:io of 4.4 7. 
3. Experimental Groups II and III showed highly significant dif-
ferences in their favor when compared with Experimental Group I. 
a. Experimental Group II showed a mean difference of 12.05, 
with a standard error of 3.03, which resulted in a critical 
ratio of 3.98. 
b. Experimental Group III showed a mean difference of 15.81, 
with a standard error of 3.15, which resulted in a critical 
ratio of 5.02. 
4. There was no significant difference between Experimental Groups 
II and III. The mean difference of 3.76, with a standard error 
of 3. 04, resulted in a critical ratio of 1. 24 which favored 
I 
Experimental Group III. 
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III. The following conclusions may be drawn from comparisons within the 
Control Group: 
A. On the Map Reading section of the Iowa Tests of Basic Skills: 
1. There was no significant difference between the initial mean 
score and the mean score at the close of the experimental 
teachi ng period. 
2. There were significant differences at the .01 level between 
the initial mean score and the mean scores at the delayed test-
ings i n June and September. 
a. In June there was a mean gain of 5.28, with a standard error 
of .81, which resulted in a critical ratio of 6.52. 
b. In September there was a mean gain of 7.66, with a standard 
error of .96, which resulted in a critical ratio of 7.98. 
3. There were significant differences at the .01 level between 
the mean scores at the close of the experimental teaching period 
and at the delayed testings in June and September. 
a. In June there was a mean gain of 5.45, with a standard error 
of .80, which resulted in a critical ratio of 6.81. 
b. In September there was a mean gain of 7.83, with a standard 
error of .95, which resulted in a critical ratio of 8.24. 
4. There was a significant difference at the .05 level, but not 
at the .01 level, between mean scores at the delayed testing 
in June and the delayed testing in September, favoring the 
latter. The mean difference of 2.38, with a standard error of 
.97, resulted in a critical ratio of 2.45. 
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B. On the Map Skills Test: 
1. There was a significant difference at the .05 level, but not 
at the .01 level, between the initial mean score and the mean 
score at the end of the experimental teaching period. The 
mean gain of 1.95, with a standard error of .83, resulted in 
a critical ratio of 2.35. 
2. There were highly significant differences at the .01 level be-
tween the initial mean score and the mean scores at the de-
layed testings in June and September. 
a. In June there was a mean gain of 9.87, with a standard error 
of . 89, which resulted in a critical ratio of 11.09. 
b. In September there was a mean gain of 11.60, with a stand-
ard error of .90, which resulted in a critical ratio of 12.89. 
3. There were highly significant differences at the .01 level be-
tween mean scores at the close of the experimental teaching 
period and at the delayed testings in June and September. 
a. In June there was a mean gain of 7.92, with a standard error 
of .93, which resulted in a critical ratio of 8.52. 
b. In September there was a mean gain of 9.65, with a standard 
error of .94, which resulted in a critical ratio of 10.27. 
4. There was no significant difference between mean scores at the 
delayed testing in June and the delayed testing in September. 
The mean gain of 1.73, with a standard error of 1.00, resulted 
in a critical ratio of 1.73. 
C. On the Social Studies Fact Test: 
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1. There was no significant difference between the mean scores 
at the delayed testing in June and the delayed testing in 
September. The mean gain of 1.51, with a standard error of 
3.03, resulted in a critical ratio of .50. 
IV. The following conclusions may be drawn from comparisons within Ex-
perimental Group I. 
A. On the ~lp Reading section of the Iowa Tests of Basic Skills: 
1. There were highly significant differences at the .01 level be-
tween the initial mean score and the mean scores at the close 
of the experimental teaching period, the delayed testing in 
June, and the delayed testing in September. 
a. At the close of the experimental teaching period, there was 
a mean gain of 6.22, with a standard error of 1.01, which 
resulted in a critical ratio of 6.16. 
b. In June there was a mean gain of 9.06, with a standard 
error of 1.08, which resulted in a critical ratio of 8.39. 
c. In September there was a mean gain of 9.77, with a stand-
ard error of 1.10, which resulted in a critical ratio of 
8.88. 
2. There were significant differences at the .01 level between 
the mean scoTes at the close of the experimental teae-_hing period 
and at the delayed testings in June and September. 
a. In June there was a mean gain of 2.84, with a standard error 
of 1.07, which resulted in a critical ratio of 2.67. 
b. In September there was a mean gain of 3.55, with a standard 
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error of 1. 09, which resulted in a critical ratio of 3. 26. 
3. There was no significant difference between the mean scores 
at the delayed testing in June and the delayed testing in 
September. The mean gain of .71, with a standard error of 1.15, 
resulted in a critical ratio of .62. 
B. On the Map Skills Test: 
1. There were highly significant differences at the .01 level 
between the initial mean score and the mean scores at the close 
of the experimental teaching period, the delayed testing in 
June, and the delayed testing in September. 
a. At the close of the experimental teaching period, there was 
a mean gain of 15.07, with a standard error of 1.07, which 
resulted in a critical ratio of 14.08. 
b. In June there was a mean gain of 15.38, with a standard 
error of 1.10, which resulted in a critical ratio of 13.98. 
c. In September there was a mean gain of 14.72, with a stand-
ard error of 1.20, which resulted in a critical ratio of 12.25. 
2. There were no significant differences between the mean scores 
at the close of the experimental teaching period and at the 
delayed testings in June and September. 
a. In June there was a mean gain of .31, with a standard error 
of 1.11, which resulted in a critical ratio of . 28. 
b. In September there was a mean loss of .35, with a standard 
error of 1.20, which resulted in a critical ratio of .29. 
3. There was no significant difference between the mean scores 
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at the delayed testing in June and the delayed testing in 
September. The mean loss of .66, with a standard error of 
1.23, resulted in a critical ratio of .54. 
C. On the Social Studies Fact Test: 
1. There was no significant difference between the mean scores 
at the delayed testing in June and the delayed testing in 
September. The mean loss of 1.05, with a standard error of 
3.17, resulted in a critical ratio of .33. 
V. The following conclusions may be drawn from comparisons within Ex-
perimental Group II: 
A. On the Map Reading section of the Iowa Tests of Basic Skills: 
1. There were highly significant differences at the . 01 leve·l be-
tween the initial mean score and the mean scores at the close 
of the experimental teaching period, the delayed testing in 
June, and the delayed testing in September. 
a. At the close of the experimental teaching period, there 
was a mean gain of 11.13, with a standard error of .91, 
which resulted in a critical ratio of 12.23. 
b. In June there was a mean gain of 10.25, with a standard 
error of 1.00, which resulted in a critical ratio of 10.25. 
c. In September there was a mean gain of 11.78, with a stand-
ard error of 1.04, which resulted in a critical ratio of 
11.33. 
2. There were no significant diffe-rences between the mean scores 
at the close of the experimental teaching period and at the 
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delayed testings in June and September. 
a. In June there was a mean loss of .88, with a standard 
error of .91, which resulted in a critical ratio of .97. 
b. In September there was a mean gain of .65, with a standard 
error of .97, which resulted in a critical ratio of .67. 
3. There was no significant difference between mean. scores at the 
delayed testing in June and the delayed testing in September. 
The mean gain of 1.53, with a standard error of 1.05, resulted 
in a critical ratio of 1.46. 
B. On the Map Skills Test: 
1. There were highly significant differences at the .01 level be-
tween the initial mean score and the mean scores at the close 
of the experimental teaching period, the delayed testing in 
June, and the delayed testing in September. 
a. At the close of the experimental teaching period, there was 
a mean gain of 19.90, with a standard error of .81, which 
resulted in a critical ratio of 24.57. 
b. In June there was a mean gain of 18.12, with a standard 
error of .87, which resulted in a critical ratio of 20.83. 
c. In September there was a mean gain of 18.04, with a stand-
ard error of .93, which resulted in a critical ratio of 19.40. 
2. There were significant differences at the .05 level, but not 
at the .01 level, between mean scores at the close of the ex-
perimental teaching period and at the delayed testings in June 
and September. 
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a. In June there was a mean loss of 1.78, with a standard error 
of .83, which resulted in a critical ratio of 2.14. 
b. In September there was a mean loss of 1.86, with a standard 
error of .89, which resulted in a critical ratio of 2.09. 
3. There was no significant difference between the mean scores at 
the delayed testing in June and the delayed testing in Septem-
ber. The mean loss of .08, with a standard error of .95, re-
sulted in a critical ratio of .08. 
C. On the Social Studies Fact Test: 
1. There was a significant difference at the .01 level between 
the mean scores at the delayed testing in June and the delayed 
testing in September. The mean loss of 7.22, with a standard 
error of 2.74, resulted in a critical ratio of 2.64. 
VI. The following conclusions may be drawn from comparisons within Ex-
perimental Group III. 
A. On the Map Reading section of the Iowa Tests of Basic Skills: 
1. There were highly significant differences a.t the . 01 level be-
tween the initial mean score and the mean scores at the close 
of the experimental teaching period, the delayed testing in 
June, and the delayed testing in September. 
a. At the close of the experimental teaching period, there was 
a mean gain of 14.92, with a standard error of 1.19, which 
resulted in. a critical ratio of 12.54. 
b. In June there was a mean gain of 15.43, with a standard 
error of 1.30, which resulted in a critical ratio of 11.87. 
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c. In September there was a mean gain of 15.47, with a stand-
ard error of 1.27, which resulted in a critical ratio of 
12.18. 
2. There were no significant differences between the mean scores 
at the close of the experimental teaching period and at the 
delayed testingsin June and September. 
a. In June there was a mean gain of .51, with a standard error 
of 1.43, which resulted in a critical ratio of .36. 
b. In September there was a mean gain of .55, with a standard 
error of 1.40, which resulted in a critical ratio of .39. 
3. There was no significant difference between mean. scores at the 
delayed testing in June and the delayed testing in September. 
The mean gain of .04, with a standard error of 1.50, resulted 
in a critical ratio of .03. 
B. On the Map Skills Test: 
1. There were highly significant differences at the .01 level be-
tween the initial mean score and the mean scores at the close 
of the experimental teaching period, the delayed testing in 
June, and the delayed testing in September. 
a. At the close of the experimental teaching period, there was 
a mean gain of 21.27, with a standard error of .83, which 
resulted in a critical ratio of 25.63. 
b. In June there was a mean gain of 21.43, with a standard 
error of .90, which resulted in a critical ratio of 23.81. 
c. In September there was a mean gain of 20.94, with a stand-
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ard error of .93, which resulted in a critical ratio of 
22 . 52. 
2. There were no significant differences between mean scores at 
the c l ose of the experimental teaching period and at the de-
layed testings in June and September. 
a. In June there was a mean gain of .16, with a standard error 
of .84, which resulted in a critical ratio of .19. 
I 
b. In September there was a mean loss of .33, with a standard 
error of .87, which resulted in a critical ratio of .38. 
3. There was no significant difference between the mean scores 
at the delayed testing in June and the delayed testing in 
Septenilier. The mean loss of .49, with a standard error of .94, 
resulted in a critical ratio of .52. 
C. On the Social Studies Fact Test: 
1. There was a significant difference at the .05 level, but not 
at the .01 level, between the mean scores at the delayed test-
I 
ing i n June and the delayed testing in September. The mean 
loss of 6.66, with a standard error of 2.84, resulted in a 
critical ratio of 2.35. 
VII. The following general conclusions may be drawn from all of the com-
parisons made: 
A. All experimental groups made gains in map skills which were 
statistically superior to the gains of the Control Group. Ex- : .· -~·r . 
perimental Group III, which comprised children working in teams 
of three, showed the greatest gains, followed by Experimental 
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Group II ., with children working in pairs, and Experimental Group 
I, with children working alone. 
B. It would appear that children can learn, retain, and implement 
the basic map skills of the fourth grade social studies program 
in a concentrated, intensive program of instruction. 
C. Children who had worked on the map skills lessons in pairs and 
teams of three showed gains in social studies factual data which 
were statistically superior to the gains of the children who had 
worked alone and the Control Group. 
D. There was no Eignificant difference between the success of boys 
and girls in either map skills knowledge or in social studies 
factual data. 
E. Intelligence does not appear to be a very important factor in 
determining the effect of the program on retention. 
F. The evaluation of the lessons and procedures by teachers and chil-
dren indicated general interest and acceptance. 
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APPENDIX A 
1.;. \ih :.1! .. "' of t 
r;.,l Nor\,. 
bo Ea t 
c,. West 1 6.,. "'Tone (ff these 
2 vll..::·J.c:!.1 t t·10 of ·iiha 1ollotdng are tlot e a.,...dlnal directions? 
a North 
b o Nor·thea.at 
f. ' o South 
do Southli&Bt 
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3o It ,-ou were faeln.g northa uhich cardinal dil"e tion ltould be 
to the .right'£ 
t~o South 
l>t~ East 
t:) Q \itt t 
tlo None ot these 
4o Which direction 1;J bal.fway between s ou.th and wa t? 
ao .Northeast I 
lQ Southeast 
« o Southwest 
lo Northwest 
So In our part 1:>1: thr; }torld. 1n which dire~t-on t·rould your shadow 
poin·t at n.oon? 
rLo. North 
b4D Eaat 
Oo South 
clo West 
6o Which or these tell what the earth is made up ot1 
Lto Land an.d trn.ter 
b o . Land and air 
o o lvater and air 
d.o Land.., '¥i'ater and ai '!' 
ur·-
r ... . ( :-..- . •J .... l t. ::r~ ·1 (. 
o aoc1 A t~<t norL 
., !oJ'Ol .. th 
1_ 'l ~~ .• e g~.. .~ci n 
I~ e.:t . l h· t; p , 
r o UoJ•thwe s t 
Cc East 
d J Sout11eas c 
8 !.f.f:ta . direc ;lon i-J ~>Uld ba at; 8? 
a Eatit 
l ~ Sm.tthee.s t 
t: ,, WAst 
o No1~thwast 
9 _ ivba c d re<"'tion t--lot l.d b e at 9? 
a . East 
b .. Nor>the:.s. ~ t 
.. vlest 
dv s~1ttth we~t 
10., Wha t di.1' t.1Ct;1on. would be at lO? 
a ,. ~vest 
l'J'orthwes t 
Cc Ea~t 
d " Soutb ea~ t 
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... . a. '1-1 . 
---------....... _ ---.. ---··--·-----------·-·--------·- - --
11" !J bnd:y of· watc,r· su round·Jd by lru .d 1.~ c ailed ~-· · · 
~J z peninsula 
b ,. un :i. :.:l.lanr}_ 
., "' a 1.9.k~ 
d . u gul f 
" 
On·e ~ lf::'l~Y . 2 bo Orii.• f;; t'.\ 'II& 'Q 24 
\.:o Or.tc- t; '' 6'I-~/ 48 
1,;_ 0 On•e <: .m!Jnth 
13o TJ.;e eartb is ahs:.ped like a --
t\ r.• 0'17a.l 
be Square 
"'• Sphere 
d<l lTone ot: thesf.: 
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!-J.(Ja.t~. n 
. lOUJ:'> 
hours 
14 , The i.magine.<y ll ne ,;hich ! a halfiray be twean t~e North Pol e 
v.n1 the South Pc ..... e 1s ee.llad tbe.,, ....... 
ao Equatot-
b o T:r•op:le o:r Canu er• 
c Q Tropic o.i Gap1--io orn 
d ~· Earth~ s E~..X!;J 
15, WlLn the eon th 1s d1.-1ded into hemispheres, l<e i'ind tbttt "· 11v·e :J.n the-=..., 
! 
<d.o Nort.hel"'ll Re:H1sr,:here E.L"ld East rn Hem!~pher 
b .. N"vrt.hern Hemisp'.he1•e a.n.H Western Hemispher 
Southe ..... IJ. hera .sphere and Eastern Hemisphar 
d Sol. t.hEH"'T.l He·m .. sphe1,e end U'lestel:'n Hern1sph ~ 
l.6o A peninsula. ie.,. ...• " 
t o a large l::ody o~C' vJ·ater 
b o lan.d surrom:tc:ed by lvs;ter on tv10 aides 
o land su:t":rour.w.ed by wate!' o.n three aide 
do ls.nd complste]-., surrounded by wate!' 
17 o How many e.on:tinents are there;, '? 
0 tl:r aa 
ho !'1ve 
c. I!> seven 
d" nine 
18o Tne largest continent on the earth is ........ 
e o No1~th A...'T!e;.' :t '~ et. 
bo E'tu-ope 
c a At:T'_c.a 
t ." At::ia. 
19 ,. 'I'hts ·ma.ll&st con.ttnen·Z; on the ea:t"th ls··~ .... 
a" Australia. 
b o:1 Antt:u~et tee.. 
~ ., ~ou -r;b .A.:!ner• it.;;t'l. 
d. No:r·· ~h .Am.er~J~s 
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P .., 2.. large :or ··:JD. ·· f' ~-ru.h ~-r:lth Hntc1.• on two aides 
be a no.rro--r bo(5:y or 1·ra·~·O- that connects tt-ro 
J.S.l',3Gr bedias of: t·rater 
ClJ a lw ga part o:r the ooee..n that goes into the lan 
d o a. body o:t 1·ra:i#ar surrounded by land 
21 ., Which aon·i;inant do you live on? 
S. o Asia 
h .> A:f"~ica 
Co Europ E5 
d .l, North ~\meriea 
22o l-.1flan you live in l!assachuaetts,what is the nearest ocean 
you could i!;mim. in? 
S. c Atlant:lo Ocean 
b o Pacif'1~' Ocean 
tJ. u. Indian Ocean 
d o A1-.otic Oces.n 
23 o The imagir1..a17 line h et-vreen the Aro·tic Ciz•ole and the ,;,q·uatot'l 
i s the._..,..., 
a o Tropi c of Cancer 
bo Tropic o~ CaprioOI"n 
C o Antarctic Circle 
d .. £lone of t hese 
24o The :t.rn.agin~.l'Y.f line b at1..,een the 'r r op:tc ot Ce.ncen and the Tropic 
o~ Cap~1corn is the~~~ 
ao Arc t i c Circle 
bo Anta~ctic Circle 
e a Equa. toz-
d" None o:f. these 
25o In what direction i s the t)quator .t'rom the South Pole ? 
S.o North 
b o East 
Oo Sout h 
d e West 
26 o On a map, s·ymbols are use d. t o t ell ==...., 
ao a dis tanCe I 
b o a picture o.f what is · r eally there 
eo tirae 
d., a stor s-· i n words 
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' I 
be 
:tt rot 
t1 g · ~aa". 
Mt.l F~. 
n·l"' l:ir .. L ... oii. enE . n~h J.ollt-t" I ··u. 
on a 'i'aap ..- ~a.l 9 7ou would lr.n ·: t r· . 
w-a -upp:J. "'d t. ·· ~ J:rt e ·· · n.t- w~" 
W.ai<:.h @on·t1rJe:n:t is th:l · a map r;r? 
a» llol'th .Am l'i<"a 
b o South Am 1o&. 
Co A 1a 
do At'l•1 
3 n 0 The Ul'l &ems t x-1ae in th . ' C>c'.:> 
a.o No:rth 
bo &®t 
~o S©~ttth 
do W'~tJt 
.3l(j \lh-9:0 7ou l1'1t~ 1n 1k ·ss.chus~tt rhat timtt zon~ art y u ih1 
a Faci.r1@ T1ta.® Zom 
b o Ea · tam Timr~ Z-<On, 
tlo <J6ntral, Tim~ Zct.'-"'~ 
d.<} 1-bu.n.ta.:tt Time. .;;Oltlfl 
.fOl'm~d bJ,r mtt<i d~p:p · d ·r-,y •: .. , ~1 V~r' at 1 l;;~!j mouth 1 
r o 1 sth'rm.tl 
b o p .~n:tusu.l~t 
eQ delta. 
iL., ba.:y 
: 3 o l'h pa~t ~f' ·the lJni ted States lli'h.l.@h. St1ea th~ un. ~ t ·to · ht'Ji..tl"s .ts led f·:htt-=-== 
ao Paoif1e T~~ Zon~ 
b o Mountain T;'.ll'J.Q Zo:n€ 
@ o Oe:ntr·a:t ~?1me Zon ., 
d(, FAtf' t.\oFa ~iln-9 ~ne 
.ncJ ~ '):i·7 r.z 
to nc ~.;.. (;) 
34o ~nmt direction would be at 34? 
aq east 
b o northwe~·t 
Oo southeast 
d. south 
35o What dir eccion would be at 35? 
a."' no:M;;h 
bo southwe~,t 
e ~ lloi'theast 
do east 
36a 1fuat diraction -v;ouJ.d be at .36? 
ao east 
b" southee.eJt 
Co south 
do nol--thwest 
37 o 'Vlhat di:i:>eotion 1-rould be at 37? 
ao north 
bo northeaflt 
Co south 
do southwest 
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I 
Ti'.e J;'~Ct•U1"0 3:llap 'belo·;.; showe t'. clnS '~I'OOlU in a. fi!Cthool 0 The 
desks of the pupils are arrangGd in stu~ groupa o ·T.he g~oups 
are called A~ B~ Cs n, E &nd Fo ~1e signs for the othe~ object 
in the classroom are E-hmm in the key b low the r.uapo By' U3ing 
this :pictv.re mE~P.!: anm,rer questions 38 through ~o 
38o Which group is n a.rest the teacherr tts desk? 
o Group B 
bC) Group C 
G o GroupE 
d o Group F 
39o 1~e pupils enter the room i~om which direction? 
E!.o North 
b~· Eaat 
· ~~ OJ South 
iLo W , t 
' . ~ 0 
E:l.o Gr.·up A 
1: o Group C 
Co GroupE 
<'1 0 Group F 
41o The twu =>roups nea!"ea·t l;o the bookoa 
u.~ Gr¢:>u.p A, and Group B 
1) o ~~oup A and Gr.or)Up D 
e c Group D and Group E 
d Group B and G·roup E 
42o The blackboard is on '~h1oh 1.-1a.ll? 
ao No-vth 
b., Eaat 
C:.o South 
o • .Vest 
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~Ms i; E. map u -. an 1Jnaglna!'y Et'l'EHt cf'-· .. umd wh1 h has l'7l4lV 
li;iem, mc!untsitle~~· ltigh·Mt,Y8 9 rai:·.roada and. othezo i.~hings which 
bm~==:::dr ;;; 
.§:tebol ~82-~ 
M Mounta~ns 
Wate~ 
Pore at 
De~el't 
Re.il~oad. 
VJ 
W·---....,--
C) l: •.' • 
.,.....\~ • . .. '1 -.:: 
t ' . . . t:.···· 
·' {) 3Jt"t{.J'~ 
,,1 p Vl"C .. 
~ c. Cu:l"J t.on 
i o :Cn:trQ. 
e.. o SO .• n11~~~ 
'bo 100 milee 
150 l111.,e· 
200 mt:;:, s 
1,.5o Ttlt;. r:lt;r cf ~ ll,t~n 1.s ,,nr ....... .., 
ao an 1sthtru.~ 
bo a be. 
u o a del t::,. 
d., an 18l£.nd 
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46. What city b ;t"!U't:he t :n.>:·<h i .'rCll! l!cpedal in l'a:l.lvay diet ? 
.n. •J Ca.z-:t to:L 
'bu .<fasb. 
H Digby 
tlo r ... uu 
47,.. MJ.e.t c.1i·~ ii). eleH~at; tio a. de•;u.:.;:~t 1.•8g1on? 
, , 8~J.1.by , •0 
h;) ~ 
(lo R!J~·ct~ 
de. BJ. ... own 
q3 .<> The n1 cy o~. an. i:J:l!'agt.:tl~ fioastline 18~m= 
a;.v Bolb:r 
b l-Ia.roshv11:1.~· 
Q, 0 lffi.C'Jh 
d,) Dlgb:y-
4 9 , A f; what. c 1 \;y woU] d ;rou at o > b;r .t>a.i.Lro ad t<> ""'""h Lake OJ e...,.~ 
ao Dunn 
bo Roy·o@ 
t:J .., Oa1~J. ton 
d Mars.hv ~-'t 1® 
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. h tt·Jt· m.:: r. k. • ·~ T,h ~ pe . .s:;., ;h ' .r t.hn ~Lg:m~ .m1-.2.ll s 1 o.n · t' • . ',& t • 
'1 ·.· f.l r ·1 Jrl!'i h iW5 yc '• ··Jw .hJ gh l.h . .la r-d . · .rn 1;. • ~-,..~~ Tb. 
ot.. cnd map sr r,w:s -you w r~ t1 lu:mberl:t · and ruar.tuta.c.-r.·u:dng i s '!" rrir·d n. 
11.:1\.J'tH que, .1 ns 50 t I'<'l..tJ?!J 53 by u.sllg tbft f r= llowi:ng mapa o 
~oao' sJB~, m_. ~6evation · 
Th6 area t·h.nt produces 
the mo~t lumber i.s -'~ -
B~ B 
b.., c 
C.., E 
Or. F 
In v-1h ch a:rea is :mo::d:- of' 
h~ land ov . t' 10 ... 000 fee t 
h:lgh? 
a, A 
b .. c 
~o D 
do P 
~~- !.il\ I ~ . fa·,? 
,::=, ~~ /)1 ·~~ 
-----------
-----
!.) 0 
t;Jrr,bet>!'1_9 Moovf<~c.tor•OJ 
The- !:!.rea. that has the mos t 
manufacturing 1.:3~·~ 
53,. r-L . .:: 1; or. t he l and at 
a~ At or near s~a le~el 
be 500 ~ 5000 feet h igh 
r.! o 5ooo ....... J~ 0 11 000 i'eet 11.1 g.[ 
d ~ over 10 ~~ 000 .feet; histt ._, 
APPENDIX B 
APPENDIX C 
TO THE f LT i' lL 
I The .i e!'lsons t-Jh l(.h you arl;:i about '!.~l' Of:<gln W11J help Jf.•U t.n 
I 
un .iers • · nd mor• about, the r.·n;..y boys and gl.!'l . in oth~~r /part o • 
th · viOrld liveo Y ·u will. study about people n di~tant plw~e. 
by 1 t arn.lng of' t.t~eir hc·mes. thei · land, t,hc..i:P climate and tb.tl 
many ( t.h- :r> :i.rnportant things whi ~h will glvt; you a real picture 
c.r -he 1 r way of' l:J i'e" 
T.bis exciting lnt'ormation "t'lil co.m.-; f'rum maps_ ll.. you beg1 
riHps muy be ne:..r and strangE." but you w·iJ _t quickly .find out tbat 
.!'ead htg a map is somevthat like reading a book" A map 1 s a p 
drawing that tells a stor-y. In O.!'der 1-o cell a story lt 
have a language.., The map language you are about 1tCJ learn 
al h w y u t o see many things in a smali space., 
On som maps y JU wj ll be able to f'J.IJ.d our home the s~hoo. 
attend the place t-..rher>e your .fat.h· r 'Jorks, tbe shopp:tng dis--
I beac.t- , the rail ~·oa.d and allU'? .s .; anything el s- in yol 1 
ighborhct:Jdo On other :maps ;~ou wilJ ~),:c1 ab · to .fi.1.1d 'you.c> c un ,r..r 
I the countries of' t'!hlldren w'ho live f'ar away f'rom you. Somt 
tell you a.bc•u t t.he k.ind~ o.f &nlmals that 11 v 
1 
in certH l.n 
e , Otne:r map.:J may ::JhOt-1 you the. pr- •ducts ryf' the country yo11. 
~1-uctying., You shall J.ear•n these tllings and so nruch more 
all becauso you dhall .. ,_oon kn1')iV br:tW to read a :mapo 
I 
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as • ~ Ju r.Y .· ur.d · •e 
aF- .IRm.lGdir~-. ic."- '1'hs'3ar nort, 
I 
,,, 
krtt. a. we.y:: t;oward t.rt ~lor4-n Pc}. ·· f\ t 00(J[j n C'ur par• --... -· 
r .n t ... l vc.ur· .. ha.d 'M &lways p lnt ; (' !,tl( .. nvr· h ... 
l. lv1uy '-', ·r. o vft rd he So•.-~.t .. :.~. .PvJ. n . lti d. ly 
.... _~,; s 
. ·; a ~·iB '" . ). 8 -- ,, 
PPt..- -.1. ~· • .n... t.ho 
It \s the dLt("'·""1un w-hi·h ls .o th~ 1•~ 
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u tb. di [ 5 , - ' or r ~ . 
c. .. ~·lhat dii·ee tlo. 'l s ah1ays tuTld..!?'• t:he lf.: ... t of n rt.b ''---------
3.. ·· you •.-rere i'ac.:tng east lvhat di rection would bl 
directly behind you? 
4 \'l'hat dil~ection is tL-, the righL; of north<? 
5o ~Jhat direc.tion i s opposito so<Jth? 
6" \'lhat direction is ahJays tm..,ard the North Pole'? 
7 What dire.;tion is opposite west? ------------------
8 .. r.r you 1...rere in the center .fauing nor h .. llhat direction 
would be directly behind you? 
Remember that north east .• south a.P.d ~-vest are the main directions~ 
They are c alled Ca.J.>dinal directions., 
~V'ri te the name :::I of the l.:!ardina dl1~~~.:: t:i.ons v 
On the diagram below norl,h has bee ... 1 placed a't the topo Place 
the names o.f the other cardinal directions at the c orrect po1z:ts , 
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c ·"rht.::(',. ar -.1 r ':1 •• ot· t 1-oy 
r r·· .... il·!:·. l.::: !l \-Jl·!'d ti~ f. t ~·;-.E:Jr •• '3 d. 'w~.i -I Jl ~ !1 ,'FI IJ.. 
-------
I nm 'SOl tg hJ n. n ,.., - r 
Soutbbrn fnfjans go1 ng towa d the so~.-.J.< 
B1 1 1 ive~ in the ~·outhern se. c.i o:n o.C OU!' state o Fro'~"a b-:: 
11 I walk to the east I am 1r.raJ.IUug c~-ward t;he eastern !::,~.~ 
tt We'-"tern ar•es c 
No.rthern _eas ernf sou·c.hern t:md wes · or•.n are used ~-.rhen. 1-1·9 ar:... 
--- - ------- --------
Can yc.u 1'1 1 in the right vtcrd? 
1., Tobn rnust travel to tbe nvr-· 1:.1.. He 1 the:t~":il' .t? gol.ng t.c .. 
------
part ci' our co 1-n: r·y, 
2 ~ Ma.1"Y li ~cs in tne southern fiaJ"t of' our • ... ountry .. Her 
ho.m& s tet11'ar·d th ! p .. ~0 
3 ,_ Bill spent his ·a -at I on in tbe ~ .. ·::;st. He had .;o tra :.1 
t.uv-a:rd. the 
4" The easter.c. par . of' cur ~,; ount:r>y L:; d. PectJ..y op')OS1 i,~Sf 
the 
::· ,,~7:.--sn t:: t'r .. Ji:;,~,~cticr .  :::: ~~Pe 
-.-.. ..... 
'Tc,r•· t r.>· Rt 
·::....: ~-~:...!. .. :t· :: .. 1 s 
s I • I ,.. D (.': ~.. _, ...... 
... ,.:.~~ ... ·.. . .... ~~"-~~ .. 1: is 
q t 1 '-' f· ···.tvJ ,:. •:> l :: . .__.,.,· . .:..:;:.-..-..::: .. .._·:. i.s 
•v; . 
i 1 T.l-.r:.,:e ::: :; 
.1 3 '· t 
........ ~ ---
.b.uJ 1 l·r8.~; b07 h·f_-{-.1 
l:g~J. .t -vw.y 'b ~t,we:::r 
.'1 P.l f'lv 2-.y b~:; hre em 
~}t=-.. ~ ~fW8.:J i::r:, 
-c L\~e~r.;. 
::~c'u ''hPt:. ::~t 
.. t ··:· ·-n t~· c.: a _ .
.;~ :' ·. 
I 
.l. !1 .r:· l·· .~ .. .:. 
<-•·~· u·tb 
.sou.t.n 
:t:l(II'th 
.!... ... 
rna 
c~:nd. 
E'rlci. 
: :net 
·-a,9t 0 
ea~;t 
" 
ue .... t" 
We;-;to 
rwrtht-!8~~t· 
/v[•.EJ. ' 
f' <A•th 
~ . - . ·~-- -------· . ..., ...... ~-------... 
Ce .• 'dh~H.:i. Di ·rect.!.cu:--, .. 2.G~be-t reel'!. Dj ·r·r·c·,. j •Jt.g ~-·~ .. ___ ... · -·~ ~----·----~----· -· . ··- --- '· -· ·- · -!---------------~ --· -·- -·- --·-··---. 
...._ ......... _ ... ,__, , ........ - ..... M .. ~ · · - · · -
---ro..o._.,,_.._ . .,.,--- _.,.. __ _ 
240 
241 
I 
, rl I ! I t 
ll 
·r ··l·,; .... •Jt &.' ., .• 
)• <':W1 , ' ~ ,., , L • ~~ t -~ r i.'s t H.i ·:e .. ? 
• ,;• ~l,,At- I • 'or '3 b! ; e(-j :t 
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You have practicod f'L ding dil"ections ·Jit l north at t~he ope 
I1 you remember the rules for locating dir..::"tions y.u should be 
at l e to c ompl ete the followlng diagramso 
Nc tic e the first diagram o You wilJ. see that west is at the topo 
\Je~t What cardinal direction :ts directly 
oppoaite ~? 
If you said ~' you are correcto 
Mark m.unber 2 on the blank space easto 
WJ:-1s.t cardinal d irection would be at 
nu111ber 1 '? 
The answe1~ is ;s2~ bec ause wes ·i:; is 
always to the left of northo 
l'lfrite beside nuraber l nor~. 
Numb8r 3 is~ of c ou::-se, ~th because 
sout.h i.s directly opposite north and 
als wes t is ah.mys to the right of 
south • 
.{'maber 4- is an i:n-bet·ween dlrec tion., 
It i s between south a~d west. The 
direc-tion at number i~. is sout vJest .. 
What direction ·v.Jou.ld be at number 5? 
---------·---------
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Ident.i.t'v es..Jh p int and fill .in thE• ':-J a:nl.;;a ·w5.th che ~vords north. 
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nor-theast, ~-· 
southbA.8t., out:t, sout1nv~e::;. 1-JerJt .• 
...... ·------ ------- ----~-- ...... - .. _ --- o:.p no:rtrn-ros+ ~ 
-... -----.--. . 
.No t ie.e that ··· e dir·e~ti. t:)ll or: ·,he ~op :t.s d-lf'f'e:t>e.rlt 012 both f'igures~ 
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!!£or~? 
lo The boy f'ell 
- - -.. --. 
the stairs. 
2 o The bal loon f'le~..J in the ai.P~ ~---------
3" The elevator 'tvent to the top floor" 
to the peak of' the mountain" 4. The man climbed 
------
5 .. The animal dug a hol e into the ground o 
6o We climbed the tree to get the apple so 
7c The ball was hit into the stands 
8 o The coal mlner v-rent to the bottom of' t h e sha.ft" 
9~ The submarine stayed belorr the surface f'or h8 hours 
10 .. The I,ain came from the clouds o 
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1'.;- • t"- - '-. I 
'• ..... 1.; '(1 t' 1 • 
·) ' 
. r-.; ~ 11. inF.., 
··---- .. :..~.. 
~lhlch of these lcol.: 1.L:e t:1e shape oi' chc l~arth ? 
r\ r----; ._.v:·~-# •• { j I ·~ (-~~--. t t l ~~ JJ / :·.,. ........ ~-...... , 
"' -.:: · ... '9 
l!'.nnt do ue call the turning of tho Ee. • .,t!1.? 
'I'hc ahn)o of t;he Eurt;h is ------------·-------cnllod D. 
'l'he 1~:-:.Pth r•otates on i 1~s 
.., ----·--__ , _____ ,. 
------
hours .. 
P.)J.e ..-.~.n::l tho 
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hing~ an ou thL:1k .... :!.· Hh." .. c . look like a sphere? H.d' .t:u j 
5 
·-----------
---------------·------
-------------··-
---.. -----·-------
An imaginary line around the middle ·.r 
the Eart:h t-mul d divide the E.:art;h ·~ nto 
twv halves o 1-J'e would th011 1:-.eve he.nd.sph ra. " 
O:I:;.m:i. rae ana halt'~ so a he.mi sphere . ._ fia:t'f of' a ePfiere) 
ch hal.f is a hemisphe!•eo 
The shape of the E,t\rth j s ca.J.led & ~phera o 
When the Earth is div5. ded l 1to halves,!) w·e call each hal.!' a 
~phera o 
T'ne Ea.::-th may be dhrided .tnto the Northern Hemisphero anu the 
Southern Hemisphere when :!. t is div:i.ded f"ro.m eas·t; to west o 
The Earth may be divided into the Easta1-n Hemisphore and tne 
lieate:rn Hemisphere when it is div:I.ded f'roro north to soHth" 
,_ ".-._ r~ ~ <"_,_,·},,-·' 
• • > 
., 
Je;::tern 
ii em:! sphe e 
.,_ 
........ 
. 
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\ 
. ~ 
. '' 
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~~- 0 : j, -~ • j J. 
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\ j~a:etor11 
Ham:t s ~-:· ·. _ 
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c::::-0 , ' ., - r:;;, 0(.).,._,,1 ·. ~ p 
' r t • .J$-
equator div:td.ss i n tc 
t.he l omi 8phel'e and 
...... ____ .. _.,._ 
The hal.f 
-.... -__ , __ 
the 
the 
........ ~ ........... ., .. __ ... _. -~-" 
.•.s:m- spb.c :r-:c ,, 
'frJh8:~ hemi s phere do yr_ u .t1. ?''=' :>:1' 
Om the drawing of the globe belO"t.; drav1 t.he imaginary line lvhich 
goe around the middle o the eartho Remt:mbe.r that this is not 
a real lines· but a. make~believe one., Vie called t h is line the 
equatoro 
254 
There are other imaginary lines on the globe ~rllich h elp us to 
find places. There is an imaginary line at the top or the globeo 
The imaginary line cl osest t o t he North Pole is called Arctic 
Q!.rcl~o 
The imaginary line closest t o the South Pole :l.s called the Anta.rcti~ 
Circleo 
• The imaginary line vlhich goes around the center of' the earth from east to west is called ·che 
The imaginary line lvhicn is closest Lo the Nor-r;;h Pole Is 
called the o 
o The imaginary line -which is closest; to the South Pole is called the 
---------
The Arctic GL(~cle i:.:J in ·che 
·---·------ hemisphereo 
Th Ancarctie Girele is "in the 
__ hemlsphe_e. 
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ea th _ 
Ec.:,uato:r> 
Now we are going to leaPn l f' t1-lo mor·.:. l...nagina.ry lines. 
The Imaginary· line betHeen Jt;he Aro. tl ~ Ci1..,cle and the Equator is 
called the Tropic of Cancer~ 
The imaginary ~ine O>ct1;een the Antar.· U c Circle and the Equator 
is called the Tropic of Capricorn~ 
,...~·-=-- --.. "--
. 
. .,... .... ,~_ ~···.-" 
';,;"Tropic of Cm cer 
/, \ 
,.. 
'·l .......____ _,,-
r-------,...-·---:t 
ropic of Capricorn 
Which imaginary line l.s be ·-::imen the •rropic of Cancer and the 
Tropic of Cap icorn? ------------
imaginary l ine is £~~ of' the •rropic of' Cancer? 
imaginary line 1s south of' the Tropic of' Capricorn? --·-ima.g:inary line is south oi' t he Tropic of' Cancer? i .::h imaginary li .... e is north of the TI'opic of' Capricorn? 
--· 
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Activitx Exercis~ 
Cardinal and In-Betiveen Direc tions 
Nort. n 
259 
Identify each point and fill in the blanks vdth the words north 11 
east , s outheast , south, southHest , west , or B.£.rthvrest " 
that the direction on the top i s different on both flgures., 
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11, Hhi .. h Oct;an J._.e::; bettveen Svuth ft.J'!J.er i oa a.._~ A.'"'r ..:a? 
~ ..... _ ,. ------·----·--
-----------... 
13 \-Jhat ~lse bedide land and wat ~ .r is the earth :mu.de up of? 
-14o Y.Jhich ti.vo cont:b:~en:0~ -9.re so close together they u.Lu st 
_o ok like o:r;e? 
and 
----·---
15 u \!•rat imaginar;r l:r:e a.i.vide s tho ear·th to make the eaa tern 
hemisphere and the He•"tern he.mlsphe re? 
... --·------- .. , _____ _ 
-----·--·--------
-------,.-----·------- --
Here a.re two glo es that &hotv the East.z.rn. H~:m:l sphe.re . nd the 
W6ster•n Ik.misphere.. vlri t e the na.mes o:f the cont:tr.:.e!'lts on. ttoe; 
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c )rtJ !tt-JTlt Ofl t:.b~. N 'lf'~.n~rr nem. s . I . B.r· e 8.0<1 tht; :3ol..l.t.h JT'O IIeml ~ ~.tH::-·1" 
u.n1ERr 1 
~E tSP~E.~f 
Soort-i~ 
Het·H~"P!-If.l(t" 
'rhe globes above hovt the same continents that v.re have s tu.dj ed. 
rrhi::s time the globes art' ciivided. into the Northern and Southern 
:lf.mlsphereso Tl:e irr.~a.ginar-y line whit.~h divides the earth into t .h-
Northern I:Iera:l.spher•e nnd th~ Soutb.er•n Hemisp:1ex•e is the equator ., 
rrb.e equator is the-. ime.ginary l ine 1-.rh:tch goes around t h e center cf 
the earth fi•om ea.e.t to west c 
The e-quator dlv"dc,s the earth i:nto two hemispheres called the 
________________ Hemisphere and the 
---------------- Hemisphere o 
Everythin'?; nurth vf the equator :l.s in thel Nor•thern Hemiflphere. 
Eve:cyching !!.£.~!! of' the t;;quator is in the Southern. Hemisphere., 
Look at the pictures o:f the {!lobe t o anm er thes e questions. 
l . l-!ha.t three continent;a are lvhoJ.J.y in the Northern I-iemL'Jphere? 
a. 
---·- -.. -
·--···~··----·------
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Ansv.rer Sheet f'or Lesson V 
Let ;s .heck our answers for Lesson V. If you have made any 
mistakes ~ read the lesson over again and correct the mistakeo 
1\:eep this ansHer sheet -viith your lessons in your foldero 
Page J_. 
Page 
Page 
Atlantic 0 
Africa c 
North America C 
Pacific 0 
E-urope C 
South America C 
Indian 0 
Australia C 
The earth is made up of: 1) land 
2. 
Asia C 
Arctic 0 
Antarctica C 
2 ) -vmter 3) air 
1 . Atlantic 
2G Pacific 
Ocean 
Ocean 
3~ Indian Ocean 
1+., Arc tic Ocean 
4o 
lo ao Europe c. Africa 
b. Asia do Australia 
2. ao North America b . South America 
3. Antarctica 
4o North America 
5., \\Jest ern 
1. Water 
e. Antarctica 
c. Antarctica 
2. NOl"th America, South Amc-n.:-ica., Em~ope, Asia , Africa ,~. 
Australia, Ant c.::-o tica. . 
3 ~ Asia 
4. Australia 
5o Oceans 
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·,7:ey :·"; .:- c ).r.ml.c..:r. ssmbo.t :3 .JtJ l he. p you to ldent5.fy the letter. 
cbe Ifl'~!- ..llJ)"T"". Gtt'ct •J the. cor.~.··~ t letter ln each sentJnc9. 
'~[ il ? ·!.J.p.Lt=tl c.l.vy .... ..J --··----- ·------ .. HA C F 
Tha ci..;,., Dr: 2·1 irr·egu.lt:.tr co::.stl1ne 
·~·------ B G L I 
The cit closeat tc the ra lroad is --------- F D A ~ 
ae p rt on a rce;vJ. < r' coast.J.ine .:. ~~ 
- ----- B D I\ L 
'.flhe _:.l~:y c 8. islant3 ~ <::' 
---- -·- ----- -·' --------- p. B D F 
..... 
'T'he oitJ in the rrlv1;jfj •/3 :1. i1 !'6f·,ion :ls ...... ___ _ 
---- B Il F G 
'Jfh ~ e;lt;y b: tne fc.~ .. ."G st l'tit~ior1 iD 
-....... -- -- ... ~-- ... ,._ (' 0 K L ,.J 
r-·1· 
ci t~r [, t a bot'r .. dc•.ry J 5.ne . 
" A B ,., T-I 
J l'JE:! 
.. 
------
-----.... ---· •.1 
:;:he· G ~ .. ·.;:\7 Ull t)lA rl ,:11:' ::: eCigc .• s 
- ~- .. ...... '"-"" - ...  ----.... K 1: (' E 
-· 
1-.lh· .. ,,ll c· .. ··J ::.1 :no~ t11 o::· city ..f'· ·--·-·-·-- - · ------ A C F: ~ 
'l'h -~ ·~ ~ ;y e w c ')_f ·.~ ..i. :-y 1~ .i. s ·• ·- - ~ - - ·• ... --- -- - - -- ~ D E F G 
is --------- - --- A C D Q 
o.: :~i ty A? 
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